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)LJXUH ���7LWOH 3DJH
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���� 3UREOHPV�DQG�2SSRUWXQLWLHV

7KH� *HRUJLD� 3RUWV� $XWKRULW\� FRQGXFWHG� D� IHDVLELOLW\� VWXG\� WR� GHWHUPLQH� LI
LPSURYHPHQWV�DW�6DYDQQDK�+DUERU��*HRUJLD��DUH� MXVWLILHG�� �7KLV�VWXG\�ZDV�FRQGXFWHG
XQGHU� WKH� DXWKRULW\�RI� 6HFWLRQ�����RI� WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI� �����
7KLV�OHJLVODWLRQ�DOORZV�QRQ�)HGHUDO�LQWHUHVWV�WR�IXQG�DQG�FRQGXFW�IHDVLELOLW\�VWXGLHV�RI
SURSRVHG�KDUERU�PRGLILFDWLRQV���+RZHYHU��6HFWLRQ�����VWXGLHV�PXVW�PHHW�DOO�DSSOLFDEOH
)HGHUDO� UHTXLUHPHQWV� IRU� D�KDUERU� LPSURYHPHQW� IHDVLELOLW\� VWXG\�� � ,Q� WKLV� UHJDUG�� WKH
8�6�� $UP\� &RUSV� RI� (QJLQHHUV�� 6DYDQQDK� 'LVWULFW�� SURYLGHG� WHFKQLFDO� VXSSRUW� DQG
SROLF\� UHYLHZ� RI� WKH� GUDIW� GRFXPHQWV�� � 7KH� *HRUJLD� 3RUWV� $XWKRULW\� SUHSDUHG� WKLV
)HDVLELOLW\�5HSRUW�IRU�VXEPLWWDO�WR�WKH�$VVLVWDQW�6HFUHWDU\�RI�WKH�$UP\�IRU�&LYLO�:RUNV
WR�EH�FRQVLGHUHG�IRU�DXWKRUL]DWLRQ�LQ�WKH������:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�

7KH� 3RUW� RI� 6DYDQQDK� LV� SUHVHQWO\� FRQVWUDLQHG� E\� H[LVWLQJ� FKDQQHO� GHSWKV� DQG� RWKHU
KDUERU�IHDWXUHV���7KH�FXUUHQWO\�DXWKRUL]HG�SURMHFW�GHSWKV�DUH����IHHW�LQ�WKH�LQQHU�KDUERU�
���IHHW�LQ�WKH�HQWUDQFH�FKDQQHO��6WDWLRQV�������WR�²������%���DQG����IHHW�LQ�WKH�HQWUDQFH
FKDQQHO��6WDWLRQV�²������%�WR�²������%����&RQWDLQHU�WUDIILF�GXULQJ�WKH�ILUVW�KDOI�RI�WKLV
GHFDGH� JUHDWO\� H[FHHGHG� SURMHFWLRQV�� � ,Q� RUGHU� IRU� WKH� 3RUW� WR� FRQWLQXH� LWV� JURZWK�� LW
PXVW� UHPDLQ� HIILFLHQW� DQG� FRVW� FRPSHWLWLYH� ZLWK� RWKHU� SRUWV�� � 7KH� ZRUOG� IOHHW� LV
SURMHFWHG� WR� LQFUHDVH� LQ�YHVVHO�VL]H�DQG�WKH�3RUW�RI�6DYDQQDK� LV� H[SHFWHG� WR� FDSWXUH�D
VLJQLILFDQW� SRUWLRQ� RI� WKH� ZRUOG� IOHHW�� � ,QFUHDVHG� FKDQQHO� GHSWKV� DUH� QHFHVVDU\� WR
DFFRPPRGDWH�WKH�LQFUHDVLQJ�GUDIWV�RI�WKHVH�ODUJHU�YHVVHOV�

$W� WKH� RQVHW�� LW� ZDV� DSSDUHQW� WKDW� WKH� JURZWK� RI� FRQWDLQHU� VKLS� LQ� VL]H�� SDUWLFXODUO\
GHSWK��KDG�RXWVWULSSHG�WKH�SURMHFWLRQV�PDGH�GXULQJ�WKH�ODVW�H[SDQVLRQ���7KLV��FRXSOHG
ZLWK�WKH�VKRUW�WLPH�DYDLODEOH�XQWLO�SDVVDJH�RI�:5'$������� OHG�WR�D�VFRSLQJ�JXLGHOLQH
EHLQJ� FKRVHQ� ZKLFK� WRRN� IXOO� EHQHILW� RI� WKH� IOH[LELOLW\� SURYLGHG� XQGHU� 1DWLRQDO
(QYLURQPHQWDO�3ROLF\�$FW��1(3$���6SHFLILFDOO\�SURYLGHG�IRU�LV�WKH�DELOLW\�WR�FRQGXFW�D
7LHU� ,� (,6� FRQVLVWHQW� ZLWK� WKH� GHFLVLRQ� WR� EH� WDNHQ� LQ� RUGHU� WR� DYRLG� GHOD\� ZLWK
SURYLVLRQ�IRU�D�7LHU�,,�(,6�IRU�WKH�PLWLJDWLRQ�SODQ�LWVHOI��6LQFH�WKH�ILUVW�GHFLVLRQ�ZDV�WKH
IHDVLELOLW\�RI� WKH�SURMHFW�� D� �ZRUVW� FDVH�� LPSDFW�ZDV� VHOHFWHG�ZLWK� WKH� ILQDO�PLWLJDWLRQ
SODQ�EHLQJ�WLHUHG�XSRQ�WKLV�VHOHFWLRQ�

7KH� VWXG\� LQLWLDOO\� FRQVLGHUHG� D� ���IRRW� PD[LPXP� SUDFWLFDEOH� GHSWK� IRU� KDUERU
H[SDQVLRQ���7KH�HQJLQHHULQJ��HFRQRPLF��UHDO�HVWDWH�DQG�HQYLURQPHQWDO�DQDO\VHV�LQLWLDOO\
XVHG�WKLV����IRRW�GHSWK�DV�D�PD[LPXP�SUREDEOH�GHSWK�

���� 3ODQ�)RUPXODWLRQ

7KH�SODQ�IRUPXODWLRQ�SURFHVV�FRQVLGHUHG�IRXU�LQLWLDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV����·�
��·�� ��·� DQG� ��·� GHSWKV� LQ� WKH� LQQHU� KDUERU��� � 6LPLODU� WR� H[LVWLQJ� FRQGLWLRQV�� IRU� HDFK
DOWHUQDWLYH�WKH�FKDQQHO�ZRXOG�EH���IHHW�GHHSHU�LQ�WKH�HQWUDQFH�FKDQQHO�IURP�6WDWLRQV�²
������%� WR� GHHSZDWHU�� � $OO� RI� WKH� LQLWLDO� DOWHUQDWLYHV� LQFOXGHG� DGGLWLRQDO� KDUERU
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LPSURYHPHQWV�� LQFOXGLQJ� HQODUJLQJ� .LQJV� ,VODQG� 7XUQLQJ� %DVLQ� DQG� FRQVWUXFWLQJ
ZLGHQHUV�� � 7KH� FXUUHQW� ORFDWLRQ� DQG� GHSWK� RI� DGYDQFH� PDLQWHQDQFH� LQ� WKH� KDUERU
FKDQQHO�ZRXOG�EH�SUHVHUYHG�

7KH�HFRQRPLF�DQDO\VLV�HYDOXDWHG�FXUUHQW�SRUW�FRQGLWLRQV�ZLWK�H[LVWLQJ�FKDQQHO�GHSWKV
DQG� RWKHU� IHDWXUHV�� � $Q� HFRQRPLF� VWXG\� LQYHVWLJDWHG� IXWXUH� WUDGH� IRUHFDVWV� DQG� IOHHW
IRUHFDVWV� WR�GHWHUPLQH� WKH� VL]H�RI�YHVVHOV� WKDW� FRXOG�EH�H[SHFWHG� WR�XWLOL]H� WKH�3RUW�RI
6DYDQQDK���)RU�WKH�FXUUHQW�KDUERU�FRQGLWLRQV�DQG�DOO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV��WKH
RSHUDWLQJ� FRVWV�� WLGDO� GHOD\� FRVWV�� DQG� EHDP�ZLGWK� GHOD\� FRVWV�ZHUH� FRPSXWHG�� � 7KH
SUHOLPLQDU\�EHQHILWV�IRU�HDFK�LQLWLDO�DOWHUQDWLYH�ZHUH�WKH�GLIIHUHQFH�LQ�WRWDO�QDYLJDWLRQ
FRVWV�EHWZHHQ�WKH�FXUUHQW�EDVH�FRQGLWLRQ�DQG�HDFK�DOWHUQDWLYH�

$Q� HQJLQHHULQJ� DQDO\VLV� ZDV� FRQGXFWHG� IRU� FXUUHQW� KDUERU� FRQGLWLRQV� DQG� DQ\
LPSURYHPHQWV�UHTXLUHG�IRU�WKH�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�� �3UHOLPLQDU\�FRVWV�ZHUH
GHYHORSHG� IRU� WKHVH� LPSURYHPHQWV�� � %DVHG� XSRQ� SUHOLPLQDU\� EHQHILWV�� FRVWV�� DQG
LPSDFWV�RI�WKH�LQLWLDO�DOWHUQDWLYHV��IRXU�ILQDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV����·����·����·�
��·�� ZHUH� VHOHFWHG� IRU� PRUH� GHWDLOHG� HYDOXDWLRQ�� � (FRQRPLF� EHQHILWV� ZHUH� UHILQHG� WR
SURYLGH�PRUH�GHWDLOHG�SURMHFWLRQV� RI� IXWXUH� FRQGLWLRQV��'HWDLOHG� FRVW� HVWLPDWHV� XVLQJ
WKH�0LFUR&RPSXWHU�$LGHG�&RVW�(QJLQHHULQJ�6\VWHP��0&$&(6��DQG�&RVW�(QJLQHHULQJ
'UHGJH�(VWLPDWLQJ�3URJUDP��&('(3��ZHUH�GHYHORSHG�IRU�HDFK�RI�WKH�ILQDO�DOWHUQDWLYHV�

���� 5HFRPPHQGHG�3ODQ

)HGHUDO� UHJXODWLRQV� UHTXLUH� WKDW� WKH� SODQ� VHOHFWHG� IRU� )HGHUDO� DFWLRQ� PXVW� EH� WKH
1DWLRQDO� (FRQRPLF�'HYHORSPHQW� �1('�� 3ODQ�� �+RZHYHU�� WKH� /RFDOO\� 3UHIHUUHG� 3ODQ�
DQG�5HFRPPHQGHG�3ODQ��FDQ�EH�D�SURMHFW�ODUJHU�RU�VPDOOHU�WKDQ�WKH�1('�3ODQ�LI�WKHUH
DUH� RYHUULGLQJ� DQG� FRPSHOOLQJ� UHDVRQV� IRU� VHOHFWLQJ� D� GLIIHUHQW� SODQ�� � 7KH� UHVXOWDQW
EHQHILW�FRVW� DQDO\VLV� RI� WKH� ILQDO� DOWHUQDWLYHV� LQGLFDWHG� $OWHUQDWLYH� ��� ZDV� WKH� 1('
3ODQ�� � 7KH� *HRUJLD� 3RUWV� $XWKRULW\� FRQVLGHUHG� WKH� DGGLWLRQDO� EHQHILWV� RI� D� GHHSHU
FKDQQHO� DQG� WKHLU�SURMHFWHG�SRUW�JURZWK�DQG� LQLWLDOO\� VHOHFWHG�$OWHUQDWLYH� ��� ����IRRW
FKDQQHO�LQ�WKH�LQQHU�KDUERU��DV�WKH�/RFDOO\�3UHIHUUHG�3ODQ���+RZHYHU��WKH�HFRQRPLF�DQG
HQYLURQPHQWDO� FRVWV� RI� WKLV� SODQ�ZHUH� UHFRQVLGHUHG� LQ� OLJKW� RI� WKH� IHHGEDFN� UHFHLYHG
GXULQJ�WKH�SXEOLF�FRPPHQW�SHULRG��7KLV�UHVXOWHG�LQ�WKH�VHOHFWLRQ�RI����IW��DV�WKH�/RFDOO\
3UHIHUUHG�3ODQ�� �&RQVHTXHQWO\�� WKH�1('�SODQ� DQG� WKH� /RFDOO\� 3UHIHUUHG� 3ODQ� DUH� WKH
VDPH��7KH�5HFRPPHQGHG�3ODQ�LV�WKH����IW��DOWHUQDWLYH

���� ,PSDFWV�2I�5HFRPPHQGHG�3ODQ

$�'UDIW�7LHU� ,�(QYLURQPHQWDO� ,PSDFW� 6WDWHPHQW� �(,6��ZDV�SUHSDUHG�� � 7KH�'UDIW� )LQDO
7LHU�,�(,6�LQFOXGHG�ZDWHU�TXDOLW\�PRGHOLQJ�RI�H[LVWLQJ�KDUERU�FRQGLWLRQV�DQG�WKH����IRRW
PD[LPXP�SUREDEOH�H[SDQVLRQ�SURMHFW���7KLV�GRFXPHQW�FRQFOXGHG�WKDW�LPSOHPHQWDWLRQ
RI� WKH� 5HFRPPHQGHG� 3ODQ� RU� DQ\� RI� WKH� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV� ZRXOG� KDYH
LPSDFWV� WR� FXOWXUDO� UHVRXUFHV� DQG�QDWXUDO� UHVRXUFHV� LQ� WKH�KDUERU� DQG� DGMDFHQW� DUHDV�
3UHOLPLQDU\� GDWD� LQGLFDWHG� VL[� DUHDV� WKDW� PLJKW� EH� DIIHFWHG� E\� LPSOHPHQWDWLRQ� RI� D
KDUERU�H[SDQVLRQ�SURMHFW�
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♦ $Q\� FKDQQHO� GHHSHQLQJ� ZRXOG� DIIHFW� WKH� VWDELOLW\� RI� WKH� VWUXFWXUH� DW� 2OG� )RUW
-DFNVRQ��D�1DWLRQDO�+LVWRULF�VLWH��DQG�UHTXLUH�SURWHFWLRQ�RI�WKH�VLWH�

♦ $Q\�FKDQQHO�GHHSHQLQJ�ZRXOG�UHTXLUH�H[FDYDWLRQ�DQG�UHFRYHU\�RI�WKH�&66�*HRUJLD�
D�&LYLO�:DU�YHVVHO�VXQN�LQ�WKH�ULYHU�FKDQQHO�

♦ &KDQQHO� GHHSHQLQJ� ZRXOG� UHVXOW� LQ� LQFUHDVHG� VDOLQLW\� OHYHOV� DQG� GHFUHDVHG
GLVVROYHG�R[\JHQ�OHYHOV�LQ�WKH�ULYHU�DQG�DGMDFHQW�WR�WKH�6DYDQQDK�1DWLRQDO�:LOGOLIH
5HIXJH���7KHVH�ZRXOG�FDXVH�

• &RQYHUVLRQ� RI� ����� DFUHV� FODVVLILHG� DV� IUHVKZDWHU� ZHWODQGV� WR� VDOWZDWHU
ZHWODQGV�

• &KDQJHV�LQ�VKRUWQRVH�VWXUJHRQ�QXUVHU\�KDELWDW�

♦ /RVV�RI�DSSUR[LPDWHO\����DFUHV�RI�VDOWZDWHU�ZHWODQGV�

♦ ,QFUHDVHG�VDOLQLW\�FRXOG�LPSDFW�WKH�VWULSHG�EDVV�VSDZQLQJ�DUHD�LQ�0LGGOH�DQG�%DFN
5LYHUV�

♦ &KORULGH�OHYHOV�FRXOG�LQFUHDVH�DW�WKH�FLW\�RI�6DYDQQDK�ZDWHU�LQWDNH�RQ�D�WULEXWDU\�RI
WKH�6DYDQQDK�5LYHU� ORFDWHG�DSSUR[LPDWHO\���PLOHV�XSVWUHDP�RI� WKH�KDUERU�SURMHFW
OLPLWV�

���� 3UHOLPLQDU\�0LWLJDWLRQ�$QG�,PSDFW�$YRLGDQFH�3ODQV

6HYHUDO� LPSDFW� DYRLGDQFH� DQG� PLWLJDWLRQ� DFWLRQV� ZHUH� GHYHORSHG� WR� DGGUHVV� WKHVH
FXOWXUDO�DQG�QDWXUDO�UHVRXUFH�FRQFHUQV���7KH�5HFRPPHQGHG�3ODQ�LQFOXGHV�IHDWXUHV�DQG
FRVWV�IRU�WKH�IROORZLQJ�DFWLRQV�

♦ $�&XOWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ�ZKLFK�LQFOXGHV�SURWHFWLRQ�RI�2OG�)RUW�-DFNVRQ
DQG�UHFRYHU\�RI�WKH�&66�*HRUJLD�

♦ $�1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ�ZKLFK�LQFOXGHV�

���3XUFKDVH�RI�������DFUHV�RI�IUHVKZDWHU�ZHWODQGV�LQ�WKH�XSSHU�KDUERU�EDVLQ�

���&UHDWLRQ�RI������DFUHV�RI�QHZ�VDOWZDWHU�PDUVK�

���'UHGJLQJ�RI�WKH�3RUW�:HQWZRUWK�7XUQLQJ�%DVLQ�E\���IHHW�WR�LPSURYH�KDELWDW�IRU
VKRUWQRVH�VWXUJHRQ�DQG�WKH�FRQGXFW�RI�D�VWXG\�RI�VKRUWQRVH�VWXUJHRQ�EHKDYLRU�

♦ $� 6WULSHG� %DVV� ,PSDFW� $YRLGDQFH� 3ODQ�ZKLFK� LQFOXGHV� FORVLQJ� VHOHFWHG� FKDQQHOV
FRQQHFWLQJ�WKH�6DYDQQDK�5LYHU�DQG�0LGGOH�5LYHU�DQG�RSHQLQJ�D�FXW� IURP�0LGGOH
5LYHU� WR� %DFN� 5LYHU�� 7KH� JRDO� LV� WR� SUHYHQW� VDOLQLW\� IURP� HQWHULQJ� WKH� 6DYDQQDK
1DWLRQDO�:LOGOLIH�5HIXJH�DQG

���� %HQHILWV�DQG�&RVWV�RI�WKH�5HFRPPHQGHG�3ODQ

7KH�5HFRPPHQGHG�3ODQ�LQFOXGHV�

� 'UHGJLQJ�WKH�LQQHU�KDUERU�WR�D�SURMHFW�GHSWK�RI�²���IHHW�0/:
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� 'UHGJLQJ�WKH�HQWUDQFH�FKDQQHO�WR�D�SURMHFW�GHSWK�RI� �²���IHHW�0/:�IURP�6WDWLRQV
������WR�²������%

� 'UHGJLQJ� WKH� HQWUDQFH� FKDQQHO� WR� ²��� IHHW� 0/:� IURP� 6WDWLRQV� ²������%� WR� ²
������%��SOXV�RWKHU�KDUERU�LPSURYHPHQWV�

7KH�SODQ�KDV�D�WRWDO�SURMHFW�FRVW�RI���������������LQFOXGLQJ�FXOWXUDO�UHVRXUFHV�PLWLJDWLRQ�
DQG� DQ� HTXLYDOHQW� DYHUDJH� DQQXDO� FRVW� RI� ������������� � 7KH� SURMHFW� ZRXOG� SURGXFH
HVWLPDWHG�DYHUDJH�DQQXDO�EHQHILWV�RI��������������ZKLFK�UHVXOWV� LQ�D�EHQHILW�FRVW�UDWLR
RI� ����� DQG������������� LQ�QHW�EHQHILWV�� � �8VLQJ�DSSOLFDEOH�)HGHUDO� JXLGHOLQHV� IRU� FRVW
VKDULQJ�RI�QDYLJDWLRQ�SURMHFWV��WKH�)HGHUDO�VKDUH�ZRXOG�EH����������������)RU�D�QRUPDO
)HGHUDO�KDUERU�LPSURYHPHQW�SURMHFW��WKH�QRQ�)HGHUDO�VSRQVRU��*HRUJLD�3RUWV�$XWKRULW\
ZRXOG�EH�UHTXLUHG�WR�SURYLGH�������������FDVK�SOXV�DOO�ODQGV��HDVHPHQWV��ULJKWV�RI�ZD\�
DQG�UHORFDWLRQV�

���� ,PSOHPHQWDWLRQ�2I�5HFRPPHQGHG�3ODQ

7KH� *HRUJLD� 3RUWV� $XWKRULW\� KDV� HOHFWHG� WR� FRQVWUXFW� WKH� UHFRPPHQGHG� KDUERU
H[SDQVLRQ�SURMHFW�XQGHU�6HFWLRQ�����RI�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI������
7KLV�OHJLVODWLRQ�SURYLGHV�IRU�UHLPEXUVHPHQW�RI�WKH�)HGHUDO�VKDUH�RI�WKH�SURMHFW��VXEMHFW
WR� SURMHFW� DXWKRUL]DWLRQ� DQG� )HGHUDO� DSSURSULDWLRQV�� � &RQVWUXFWLRQ� LV� VFKHGXOHG� WR
FRPPHQFH�LQ�WKH�IDOO�RI������DQG�FRPSOHWH�LQ�WKH�\HDU������
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�� ,1752'8&7,21

7KH� *HRUJLD� 3RUWV� $XWKRULW\� KDV� SUHSDUHG� WKLV� )HDVLELOLW\� 5HSRUW� WKDW� HYDOXDWHV� WKH
IHDVLELOLW\� RI� GHHSHQLQJ� D� SRUWLRQ� RI� 6DYDQQDK� +DUERU�� *HRUJLD�� WR� EHWWHU� VHUYH� WKH
HFRQRPLF�LQWHUHVWV�RI�ERWK�WKH�VWDWH�RI�*HRUJLD�DQG�WKH�HQWLUH�1DWLRQ���7KLV�UHSRUW�DQG
VXSSRUWLQJ� GRFXPHQWV� ZLOO� EH� VXEPLWWHG� WR� +HDGTXDUWHUV�� 8�6�� $UP\� &RUSV� RI
(QJLQHHUV��IRU�FRQVLGHUDWLRQ�IRU�LQFOXVLRQ�LQ�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI
������ � 7KH�$VVLVWDQW� 6HFUHWDU\� RI� WKH�$UP\� IRU�&LYLO�:RUNV��$6$� �&:���ZRXOG� WKHQ
UHYLHZ� WKH� VWXG\� ILQGLQJV� DQG� PDNH� D� UHFRPPHQGDWLRQ� WR� WKH� 8�6�� &RQJUHVV
FRQFHUQLQJ�DXWKRUL]DWLRQ�RI�WKH�SURSRVHG�SURMHFW�

6HFWLRQ� ���� RI� WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW� RI� ����� DOORZV� IRU� QRQ�)HGHUDO
LQWHUHVWV��VXFK�DV�SRUW�DXWKRULWLHV�� WR�IXQG�DQG�FRQGXFW�IHDVLELOLW\�VWXGLHV�RI�SURSRVHG
KDUERU�PRGLILFDWLRQV���2QH�RI�WKH�SURYLVLRQV�RI�WKH�6HFWLRQ�����SURFHVV�LV�WKDW�WKH�VWXG\
PXVW� PHHW� DOO� DSSOLFDEOH� )HGHUDO� UHJXODWLRQV�� VWDQGDUGV�� DQG� FULWHULD�� LQFOXGLQJ� IXOO
FRPSOLDQFH�ZLWK�WKH�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW��1(3$��

6HFWLRQ�����RI�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI������IXUWKHU�SURYLGHV�WKDW�WKH
ORFDO� VSRQVRU� FDQ� FRQVWUXFW� WKH� DXWKRUL]HG�SURMHFW� DQG�EH� UHLPEXUVHG� IRU� WKH�)HGHUDO
VKDUH�RI�SURMHFW�FRVWV��VXEMHFW�WR�)HGHUDO�DSSURSULDWLRQ�

���� 6WXG\�$XWKRULW\

7KLV�VWXG\�KDV�EHHQ�FRQGXFWHG�XQGHU�DXWKRULW\�SURYLGHG�E\�WKH�&RQJUHVV�RI�WKH�8QLWHG
6WDWHV�SXUVXDQW�WR�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI�������3XEOLF�/DZ��������
ZKLFK�UHDGV�DV�IROORZV�

6(&�����678',(6�2)�352-(&76�%<�121�)('(5$/�,17(5(676

D� 6XEPLVVLRQ� WR� 6HFUHWDU\� �RI� WKH�$UP\�� ���$� QRQ�)HGHUDO� LQWHUHVW�PD\� RQ� LWV� RZQ� XQGHUWDNH� D
)HDVLELOLW\�6WXG\�RI�D�SURSRVHG�KDUERU�RU�LQODQG�KDUERU�SURMHFW�DQG�VXEPLW�LW�WR�WKH�6HFUHWDU\���7R
DVVLVW�QRQ�)HGHUDO�LQWHUHVWV��WKH�6HFUHWDU\�VKDOO��DV�VRRQ�DV�SUDFWLFDEOH��SURPXOJDWH�JXLGHOLQHV�IRU
VWXGLHV� RI� KDUERUV� RU� LQODQG� KDUERUV� WR� SURYLGH� VXIILFLHQW� LQIRUPDWLRQ� IRU� WKH� IRUPXODWLRQ� RI
VWXGLHV�

E� 5HYLHZ�E\�6HFUHWDU\�����7KH�6HFUHWDU\�VKDOO�UHYLHZ�HDFK�VWXG\�VXEPLWWHG�XQGHU�VXEVHFWLRQ��D��IRU
WKH�SXUSRVH�RI�GHWHUPLQLQJ�ZKHWKHU�RU�QRW�VXFK�VWXG\�DQG�WKH�SURFHVV�XQGHU�ZKLFK�VXFK�VWXG\
ZDV� GHYHORSHG� FRPSO\� ZLWK� )HGHUDO� ODZV� DQG� UHJXODWLRQV� DSSOLFDEOH� WR� )HDVLELOLW\� 6WXGLHV� RI
QDYLJDWLRQ�SURMHFWV�IRU�KDUERUV�RU�LQODQG�KDUERUV�

F� 6XEPLVVLRQ�WR�&RQJUHVV� ��� �1RW� ODWHU� WKDQ�����GD\V�DIWHU�UHFHLYLQJ�DQ\�VWXG\�VXEPLWWHG�XQGHU
VXEVHFWLRQ��D���WKH�6HFUHWDU\�VKDOO�WUDQVPLW�WR�WKH�&RQJUHVV��LQ�ZULWLQJ��WKH�UHVXOWV�RI�VXFK�UHYLHZ
DQG�UHFRPPHQGDWLRQV�WKH�6HFUHWDU\�PD\�KDYH�FRQFHUQLQJ�WKH�SURMHFW�GHVFULEHG�LQ�VXFK�SODQ�DQG
GHVLJQ�

G� &UHGLW�DQG�5HLPEXUVHPHQW�����,I�D�SURMHFW�IRU�ZKLFK�D�VWXG\�KDV�EHHQ�VXEPLWWHG�XQGHU�VXEVHFWLRQ
�D�� LV�DXWKRUL]HG�E\�DQ\�SURYLVLRQ�RI�)HGHUDO� ODZ�HQDFWHG�DIWHU� WKH�GDWH�RI� VXFK�VXEPLVVLRQ�� WKH
6HFUHWDU\�VKDOO�FUHGLW�WRZDUG�WKH�QRQ�)HGHUDO�VKDUH�RI�WKH�FRVW�RI�FRQVWUXFWLRQ�RI�VXFK�SURMHFW�DQ
DPRXQW�HTXDO�WR�WKH�SRUWLRQ�RI�WKH�FRVW�RI�GHYHORSLQJ�VXFK�VWXG\�WKDW�ZRXOG�EH�WKH�UHVSRQVLELOLW\
RI�WKH�8QLWHG�6WDWHV�LI�VXFK�VWXG\�ZHUH�GHYHORSHG�E\�WKH�6HFUHWDU\�
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���� )HGHUDO�,QWHUHVW

7KH� )HGHUDO� LQWHUHVW� LQ� SXEOLF� ZRUNV� IRU� QDYLJDWLRQ� LV� GHULYHG� IURP� WKH� FRPPHUFH
FODXVH� RI� WKH� 8�6�� &RQVWLWXWLRQ� DQG� LV� OLPLWHG� WR� WKH� QDYLJDEOH�ZDWHUV� RI� WKH� 8QLWHG
6WDWHV���)HGHUDO�QDYLJDWLRQ�LPSURYHPHQWV�RQ�WKRVH�ZDWHUV�PXVW�EH�MXVWLILHG�DV�EHLQJ�LQ
WKH� JHQHUDO� SXEOLF� LQWHUHVW� DQG� PXVW� EH� RSHQ� WR� WKH� XVH� RI� DOO� RQ� HTXDO� WHUPV�
,PSURYHPHQWV�VXFK�DV�FKDQQHOV��MHWWLHV��EUHDNZDWHUV��DQG�PDQHXYHULQJ�EDVLQV�PD\�EH
HOLJLEOH� IRU�)HGHUDO�SDUWLFLSDWLRQ�DV�JHQHUDO�QDYLJDWLRQ� IHDWXUHV�RI�ZDWHUZD\�SURMHFWV�
)DFLOLWLHV�WR�DFFRPPRGDWH�YHVVHOV�RU� ORDG�DQG�XQORDG�FDUJR��VXFK�DV�EHUWKV�DQG�FDUJR
KDQGOLQJ�HTXLSPHQW��DUH�WKH�UHVSRQVLELOLWLHV�RI�QRQ�)HGHUDO�LQWHUHVWV��HYHQ�WKRXJK�VXFK
IDFLOLWLHV�PD\�EH�QHFHVVDU\�WR�DFKLHYH�WKH�EHQHILWV�RI�WKH�)HGHUDO�SURMHFW���7KH�8�6��&RDVW
*XDUG�KDV�UHVSRQVLELOLW\�IRU�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�DLGV�WR�QDYLJDWLRQ��VXFK�DV
EXR\V��UDQJHV��OLJKWV��RU�FKDQQHO�PDUNHUV�

���� )HGHUDO�3ROLFLHV�$QG�3URFHGXUHV

7KH� $VVLVWDQW� 6HFUHWDU\� RI� WKH� $UP\� IRU� &LYLO� :RUNV� PXVW� GHWHUPLQH� ZKHWKHU� WKLV
)HDVLELOLW\�5HSRUW� DQG� VXSSRUWLQJ�GRFXPHQWV� FRPSO\�ZLWK� DOO� SHUWLQHQW� )HGHUDO� ODZV
DQG�UHJXODWLRQV�SHUWDLQLQJ�WR�IHDVLELOLW\�VWXGLHV�RI�KDUERU�QDYLJDWLRQ�SURMHFWV���7KH�8�6�
$UP\� &RUSV� RI� (QJLQHHUV� PXVW� IROORZ� DGPLQLVWUDWLYH� SROLFLHV� H[SUHVVHG� LQ� YDULRXV
(QJLQHHULQJ�5HJXODWLRQV� �(5V�� DQG�RWKHU�'HSDUWPHQW�RI� WKH�$UP\�PHPRUDQGD�� � 7KH
PRVW�SHUWLQHQW�RI�WKHVH�UHJXODWLRQV�LV�(5�������������*XLGDQFH�IRU�&RQGXFWLQJ�&LYLO�:RUNV
3ODQQLQJ� 6WXGLHV��� � 7KLV� UHJXODWLRQ� VXPPDUL]HV� DQG� LQWHUSUHWV� UHOHYDQW� VWDWXWHV�
FRQJUHVVLRQDO�UHVROXWLRQV��H[HFXWLYH�GLUHFWLYHV��DQG�RWKHU�UHJXODWLRQV�UHJDUGLQJ�VWXGLHV
RI�WKLV�W\SH�DQG�WKH�FULWHULD�WKDW�PXVW�EH�DSSOLHG�LQ�WKHP�

3URVSHFWLYH� SURMHFWV� PXVW� EH� HYDOXDWHG� IRU� WKHLU� HFRQRPLF� IHDVLELOLW\� DQG
HQYLURQPHQWDO� DFFHSWDELOLW\� DV� ZHOO� DV� IRU� WKHLU� HQJLQHHULQJ� VRXQGQHVV�� � 7KH� :DWHU
5HVRXUFH�&RXQFLO
V�SXEOLFDWLRQ�´(FRQRPLF�DQG�(QYLURQPHQWDO�3ULQFLSOHV�DQG�*XLGHOLQHV�IRU
:DWHU� DQG�5HODWHG� /DQG�5HVRXUFHV� ,PSOHPHQWDWLRQ� 6WXGLHV¨� LV� XVHG� LQ� WKHVH� HYDOXDWLRQV�
(FRQRPLF�IHDVLELOLW\�LV�GHWHUPLQHG�E\�HYDOXDWLQJ�WKH�1DWLRQDO�(FRQRPLF�'HYHORSPHQW
�1('��EHQHILWV�RI�WKH�SURMHFW�DOWHUQDWLYHV���&KDSWHU�,,�RI�WKH�3ULQFLSOHV�DQG�*XLGHOLQHV
�1DWLRQDO�(FRQRPLF�'HYHORSPHQW�%HQHILW� (YDOXDWLRQ�3URFHGXUHV�� LV� XVHG� IRU� WKLV� SXUSRVH�
(FRQRPLF� IHDVLELOLW\� LV� HVWDEOLVKHG� LI�� ZLWKLQ� WKHVH� JXLGHOLQHV�� WKH� 1('� EHQHILWV
DFKLHYHG�E\�D�VROXWLRQ�IXOO\�RIIVHW�WKH�ORQJ�WHUP�FRVWV�RI�LWV�LPSOHPHQWDWLRQ�

(QYLURQPHQWDO�HYDOXDWLRQ�RI�SURSRVHG�QDYLJDWLRQ�LPSURYHPHQWV�PXVW�IROORZ�&KDSWHU
,,,�RI�WKH�3ULQFLSOHV�DQG�*XLGHOLQHV��´(QYLURQPHQWDO�4XDOLW\��(4��(YDOXDWLRQ�3URFHGXUHV�µ
DV�ZHOO�DV�RWKHU�)HGHUDO��6WDWH��DQG�ORFDO�VWDWXWHV�DQG�UHJXODWLRQV���5HTXLUHPHQWV�RI�WKH
1DWLRQDO� (QYLURQPHQWDO� 3ROLF\� $FW� RI� ����� �1(3$��� DV� DPHQGHG�� SUHYDLO� LQ� WKHVH
FRQVLGHUDWLRQV�� � 7KLV� )HDVLELOLW\� 5HSRUW� LQFOXGHV� D� 'UDIW� (QYLURQPHQWDO� ,PSDFW
6WDWHPHQW�WKDW�FLWHV�WKH�IXOO�UDQJH�RI�RWKHU�ODZV��UHJXODWLRQV��DQG�SROLFLHV�WKDW�DSSO\�
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���� 6WXG\�3XUSRVH�$QG�6FRSH

7KH�SXUSRVH�RI�WKH�VWXG\�ZDV�WR�GHWHUPLQH�LI�LPSURYHPHQWV�DUH�HFRQRPLFDOO\�IHDVLEO\
DW� WKH� H[LVWLQJ� KDUERU� DW� WKH� 3RUW� RI� 6DYDQQDK�� *HRUJLD�� DQG� DOVR� GHWHUPLQH� LI� VXFK
LPSURYHPHQWV�DUH�FRVW�HIIHFWLYH��WHFKQLFDOO\�SRVVLEOH��DQG�HQYLURQPHQWDOO\�DFFHSWDEOH�
7KH�PDMRU�KDUERU�H[SDQVLRQ�LPSURYHPHQW�WKDW�ZDV�HYDOXDWHG�ZDV�D�GHHSHQLQJ�RI�WKH
LQQHU�KDUERU�DQG�HQWUDQFH�FKDQQHOV�SOXV�KDUERU�PRGLILFDWLRQV�WKDW�ZRXOG�EH�UHTXLUHG
LQ�FRQMXQFWLRQ�ZLWK�KDUERU�GHHSHQLQJ���3XUVXDQW�WR�6HFWLRQ�����RI�WKH�:DWHU�5HVRXUFHV
'HYHORSPHQW� $FW� RI� ����� DQG� LPSOHPHQWLQJ� JXLGDQFH� FRQWDLQHG� LQ� (QJLQHHULQJ
5HJXODWLRQ�1R�������������GDWHG����$XJXVW�������WKH�VWXG\�DOVR�GHWHUPLQHG�WKH�H[WHQW
RI�ERWK�)HGHUDO�DQG�QRQ�)HGHUDO�FRVW�VKDULQJ�SDUWLFLSDWLRQ�LQ�WKH�UHFRPPHQGHG�KDUERU
LPSURYHPHQWV�

���� 6WXG\�$UHD

6DYDQQDK�+DUERU� LV� D� GHHS�GUDIW� KDUERU� RQ� WKH� 6RXWK�$WODQWLF� FRDVW� ��� VWDWXWH�PLOHV
VRXWK� RI� &KDUOHVWRQ� +DUERU�� 6RXWK� &DUROLQD�� DQG� ���� PLOHV� QRUWK� RI� -DFNVRQYLOOH
+DUERU��)ORULGD���)LJXUH�����SUHVHQWV�D�ORFDWLRQ�PDS�IRU�WKH�VWXG\�DUHD���7KH�KDUERU�DQG
GHHS�GUDIW�QDYLJDWLRQ�FKDQQHO�FRPSULVH�WKH�ORZHU������PLOHV�RI�WKH�6DYDQQDK�5LYHU�DQG
�����PLOHV�RI�FKDQQHO�DFURVV�WKH�EDU�WR�WKH�$WODQWLF�2FHDQ�� �7KH�6DYDQQDK�5LYHU��ZLWK
FHUWDLQ�RI�LWV�WULEXWDULHV��IRUPV�WKH�ERXQGDU\�EHWZHHQ�WKH�VWDWHV�RI�*HRUJLD�DQG�6RXWK
&DUROLQD�DORQJ�LWV�HQWLUH�OHQJWK�RI�����PLOHV�

���� *HRJUDSK\

7KH�FLW\�RI�6DYDQQDK��*HRUJLD�GRPLQDWHV�WKH�PDLQODQG�RQ�WKH�VRXWK�VLGH�RI�WKH�KDUERU�
7KH�FLW\
V�KLVWRULF�GRZQWRZQ�DUHD� LV� ORFDWHG�RQ�D� VRXWK�EOXII� DSSUR[LPDWHO\� ���PLOHV
DERYH�WKH�ULYHU
V�PRXWK�� �+HDY\�LQGXVWU\�DQG�VKLSSLQJ�IDFLOLWLHV�DUH�ORFDWHG�DORQJ�WKH
VRXWK�VLGH�RI�WKH�KDUERU�XSVWUHDP�IURP�WKH�FLW\
V�KLVWRULF�DUHD�WR�WKH�XSSHU�OLPLWV�RI�WKH
KDUERU� SURMHFW�� � $GGLWLRQDO� KHDY\� LQGXVWULHV� DQG� D� IHZ� VKLSSLQJ� IDFLOLWLHV� OLQH� WKH
KDUERU�GRZQVWUHDP�IURP�WKH�&LW\�KLVWRULF�DUHD�WR�WKH�$WODQWLF�,QWUDFRDVWDO�:DWHUZD\�

)URP� WKH� ,QWUDFRDVWDO� :DWHUZD\� WR� WKH� ULYHU
V� PRXWK�� ERWK� VLGHV� RI� WKH� KDUERU� DUH
SUHGRPLQDQWO\� XQGHYHORSHG� DUHDV� FRQVLVWLQJ� RI� LVODQGV�� PDUVKHV�� GUHGJHG� PDWHULDO
GLVSRVDO�DUHDV��DQG�RWKHU�XQGHYHORSHG�VLWHV�� �/DQG�XVH�RQ� WKH�6RXWK�&DUROLQD� VLGH�RI
WKH� 6DYDQQDK� 5LYHU� LV� EDVLFDOO\� DJULFXOWXUDO�� VLOYLFXOWXUDO�� ZLWK� VRPH� UHFUHDWLRQ�
:HWODQG� KDELWDW� W\SHV� IRXQG� DORQJ� 6DYDQQDK� +DUERU� LQFOXGH� VDOWZDWHU� DTXDWLF�
VDOWZDWHU� FRDVWDO� IODWV�� VDOWZDWHU� PDUVKHV�� IUHVKZDWHU� DTXDWLF�� IUHVKZDWHU� IODWV�� DQG
IUHVKZDWHU�PDUVK�

������ &OLPDWRORJ\

������� :LQG

7KH� SUHYDLOLQJ� ZLQGV� DUH� IURP� WKH� VRXWKZHVW� GXULQJ� 0D\� WR� $XJXVW� DQG� IURP� WKH
QRUWKHDVW�GXULQJ�6HSWHPEHU� WR�'HFHPEHU�� � 6XVWDLQHG�ZLQGV�YDU\� IURP���� WR����PLOHV
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SHU�KRXU��PSK���ZLWK�JXVWV�RI����WR����PSK���7KHUH�LV�DERXW�D����SHUFHQW�FKDQFH�LQ�DQ\
RQH�\HDU�RI�VWRUP�ZLQGV�RI����WR����PSK��

������� )RJ

+HDY\�IRJ�FDQ�EH�H[SHFWHG�DERXW����GD\V�SHU�\HDU���)RJ�RFFXUV�DERXW�RQH�WR���GD\V�SHU
PRQWK� \HDU�URXQG�� � 7KH� KHDYLHVW� IRJ� JHQHUDOO\� RFFXUV� LQ� 1RYHPEHU� DQG� -DQXDU\�
+HDY\�IRJ�KDV�FDXVHG�VKLSSLQJ�GHOD\V�IRU�ERWK�LQERXQG�DQG�RXWERXQG�YHVVHOV�

������� +\GURORJ\�DQG�7LGHV

7LGDO� IOXFWXDWLRQV�ZLWKLQ�6DYDQQDK�+DUERU� DUH� VHPLGLXUQDO�� DYHUDJLQJ� ���� IHHW� DW� WKH
PRXWK� RI� WKH� KDUERU� DQG� ���� IHHW� DW� WKH� XSVWUHDP� OLPLW� RI� WKH� KDUERU�� ZLWK� WLGDO
LQIOXHQFHV� H[WHQGLQJ� XSULYHU� DSSUR[LPDWHO\� ��� PLOHV�� � 0D[LPXP� YHORFLWLHV
HQFRXQWHUHG�LQ�WKH�QDYLJDWLRQ�FKDQQHO�DUH�DSSUR[LPDWHO\���IHHW�SHU�VHFRQG�RQ�WKH�IORRG
WLGH�DQG���IHHW�SHU�VHFRQG�RQ�HEE�WLGH���)UHVKZDWHU�GLVFKDUJHV�QHDU�&O\R��*HRUJLD��5LYHU
0LOH� ���� DYHUDJH� ������� FXELF� IHHW� SHU� VHFRQG� �FIV��� ZLWK� PD[LPXP� DQG� PLQLPXP
DQQXDO�PHDQ�GLVFKDUJHV�RI��������FIV�DQG�������FIV��UHVSHFWLYHO\��VLQFH������� �)ORZV�LQ
WKH� 6DYDQQDK� 5LYHU� DUH� UHJXODWHG� E\� WKUHH� PXOWLSXUSRVH� SURMHFWV� LQFOXGLQJ
K\GURSRZHU�XSVWUHDP���/RZ�IORZV�DUH�FULWLFDO�EHFDXVH�VDOLQLW\�PRYHV�IXUWKHU�XSVWUHDP
GXULQJ�ORZ�IORZ�FRQGLWLRQV�

������ 6RLOV

7KH�VHGLPHQWV�XQGHUO\LQJ�WKH�SURMHFW�DUHD�DUH� ODUJHO\�D�UHVXOW�RI�YDU\LQJ�GHSRVLWLRQDO
IDFLHV�� �$V�VXFK��WKH�VHGLPHQWV�DUH�GLVFRQWLQXRXV�ERWK�YHUWLFDOO\�DQG�KRUL]RQWDOO\�DQG
QXPHURXV� YDULDWLRQV� RFFXU� RYHU� VKRUW� GLVWDQFHV�� � 9DU\LQJ�PL[WXUHV� RI� SRRUO\� JUDGHG
VDQGV��VLOW\�VDQGV��SRRUO\�JUDGHG�JUDYHOV��RUJDQLF�VLOWV��ORZ�OLTXLG�OLPLW�DQG�KLJK�OLTXLG�
OLPLW�VLOWV��FOD\H\�VDQGV��DQG�ORZ�OLTXLG�OLPLW�DQG�KLJK�OLTXLG�OLPLW�FOD\V�UHSUHVHQW�WKH
XSSHUPRVW� VHGLPHQWV�� �*HQHUDOO\�� VRLOV� DW� WKH� ULYHU� ERWWRP� H[KLELW� ORZHU� FRQVLVWHQF\
WKDQ�WKH�GHHSHU�VRLOV���7KHVH�ERWWRP�VRLOV�DUH�RIWHQ�YHU\�ORRVH�DQG�VHPL�OLTXLG�DQG�FDQ
UDQJH�LQ�GHSWK�IURP�WKH�ERWWRP�RI�WKH�ULYHU�FKDQQHO�WR�RQO\�D�IHZ�LQFKHV�RU�WR�VHYHUDO
IHHW�GHHS�� �7KH�XQGHUO\LQJ�VRLOV� FRQVLVW�RI� VLOW\� VDQGV�� FOD\H\� VDQGV��KLJK� OLTXLG�OLPLW
VLOWV�� DQG� ORZ� OLTXLG�OLPLW� DQG� KLJK� OLTXLG�OLPLW� FOD\V�� � /HQVHV� RI�PRGHUDWHO\� KDUG� WR
KDUG� OLPHVWRQH� KDYH� EHHQ� HQFRXQWHUHG� LQ� ERULQJV� DURXQG� WKH� SURMHFW� DUHD�� � ,WV
RFFXUUHQFH�KDV�JHQHUDOO\�EHHQ�EHORZ�WKH�GHSWKV�RI� FRQFHUQ� IRU�DQ\�KDUERU�H[SDQVLRQ
SURMHFW�

���� 3RUW�)DFLOLWLHV

������ 7HUPLQDOV�DQG�'RFN�)DFLOLWLHV

7KHUH�DUH�PDQ\�SULYDWH�GRFN�RZQHUV�DORQJ�WKH�OHQJWK�RI�6DYDQQDK�+DUERU��LQ�DGGLWLRQ
WR�WKH�SUHGRPLQDQW�*HRUJLD�3RUWV�$XWKRULW\��*3$��IDFLOLWLHV���)DFLOLWLHV�LQFOXGH����SLHUV
DQG�ZKDUYHV�WR�VHUYH�H[LVWLQJ�ZDWHUERUQH�FRPPHUFH�� �:LWK�XVH�RI�PRRULQJ�GROSKLQV�
WKHVH�SLHUV�DQG�ZKDUYHV�KDYH�D�FRPELQHG�EHUWKLQJ�VSDFH�RI��������IHHW�� �9DULRXV�GRFN
RZQHUV�KDYH�LQYHVWHG�ODUJH�VXPV�RI�PRQH\�LQ�ODQGVLGH�LQIUDVWUXFWXUH�DVVRFLDWHG�ZLWK�WKH
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QDYLJDWLRQ� SURMHFW�� � )HDWXUHV� VXFK� DV� VWRUDJH� EXLOGLQJV�� GRFNV�� DQG� EHUWKLQJ� DUHDV� DUH
FRQVWUXFWHG�DQG�PDLQWDLQHG�E\�WKH�GRFN�RZQHUV�

������� *HRUJLD�3RUWV�$XWKRULW\�7HUPLQDOV

7KH�3RUW� RI� 6DYDQQDK� LV� RQH� RI� WKH� EHVW� NQRZQ� DQG� KLJKO\� UHJDUGHG� VHDSRUWV� LQ� WKH
8QLWHG� 6WDWHV�� � &RQYHQLHQW� URDG� DQG� UDLO� LQIUDVWUXFWXUH�� VXSHULRU� IDFLOLW\� GHVLJQ�
SURGXFWLYH�WHUPLQDO�DQG�VKLS�RSHUDWLRQV�DQG�D�JHQXLQH�FRPPLWPHQW�WR�VHUYLFH�SURYLGH
WKH�IUDPHZRUN�IRU�FXVWRPHUV�WR�HQMR\�PDUNHWSODFH�DGYDQWDJH�

7KH�3RUW�RI�6DYDQQDK�IHDWXUHV�WZR�IXOO\�GHGLFDWHG�WHUPLQDOV�RZQHG�DQG�RSHUDWHG�E\
WKH�*HRUJLD�3RUWV�$XWKRULW\�WR�DFFRPPRGDWH�DQ\�VKLSSLQJ�UHTXLUHPHQW���*DUGHQ�&LW\
7HUPLQDO��&RQWDLQHUSRUW��LV�GHGLFDWHG�WR�FRQWDLQHU�DQG�UROO�RQ�UROO�RII�RSHUDWLRQV�
ZKLOH�2FHDQ�7HUPLQDO�FRQFHQWUDWHV�RQ�EUHDNEXON�VKLSPHQWV�ZLWK�H[SDQVLYH
ZDUHKRXVLQJ�DQG�WUDGLWLRQDO�JHQHUDO�FDUJR�VHUYLFHV����,Q�ILVFDO�\HDU������HQGLQJ�-XQH����
D�UHFRUG�WRWDO�RI�����������WRQV�RI�FRQWDLQHUL]HG��JHQHUDO�FDUJR��DQG�EXON�FDUJR�ZDV
KDQGOHG�WKURXJK�WKH�SRUW��UHSUHVHQWLQJ�D�����SHUFHQW�LQFUHDVH�RYHU�WKH�SUHYLRXV�ILVFDO
\HDU���2I�WKLV�WRWDO������������WRQV�ZHUH�FRQWDLQHUL]HG�FDUJR��DQ������SHUFHQW�LQFUHDVH�
������� *DUGHQ�&LW\�7HUPLQDO��&RQWDLQHUSRUW�

7KH�ODUJHVW�RI�6DYDQQDK
V�SRUW�IDFLOLWLHV�LV�ZRUOG�FODVV�&RQWDLQHUSRUW��ORFDWHG�ZLWKLQ�WKH
*DUGHQ� &LW\� 7HUPLQDO�� � &RQWDLQHUSRUW� RIIHUV� PRUH� WKDQ� ������ OLQHDU� IHHW� RI� GRFNLQJ
VSDFH�DW�VL[�EHUWKV�DQG�LQVLGH�DQG�RXWVLGH�VWRUDJH�GHGLFDWHG�VROHO\�WR�VSHFLDOL]HG�QHHGV
RI�KLJK�VSHHG�FRQWDLQHU�RSHUDWLRQV�

&RQWLQXDO�XSJUDGLQJ�RI�HTXLSPHQW�DQG�SHUVRQQHO�KDV�PDGH�&RQWDLQHUSRUW�RQH�RI� WKH
PRVW�SURJUHVVLYH�IDFLOLWLHV�RI�LWV�NLQG�LQ�WKH�ZRUOG���0RGHUQ�FRQWDLQHU�FUDQHV�SURYLGH�D
UDSLG� IORZ� RI� FRQWDLQHUV� WR� DQG� IURP� VKLSV� DQG� VRSKLVWLFDWHG� KDQGOLQJ� HTXLSPHQW
VSHHGV�FDUJR�WR�DQG�IURP�DGMDFHQW�PDUVKDOLQJ�DUHDV��2XWVLGH�VWRUDJH�FDSDFLW\�HQVXUHV
TXLFN� DFFHVV� WR� FRQWDLQHUV� DZDLWLQJ� ORDGLQJ� RU� GHOLYHU\�� ZLWK� SOHQW\� RI� URRP� IRU
KDQGOLQJ�DQG�PDQHXYHULQJ�

&RXQWHG�DV�RQH�RI� WKH�PRVW�QRWHZRUWK\� LPSURYHPHQWV� LQ� VHUYLFH� WR� UHGXFH�XQLW� FRVW
DQG� EHQHILW� WR� FXVWRPHUV� DW� WKH� 3RUW� RI� 6DYDQQDK� LV� WKH� UHFHQW� LPSOHPHQWDWLRQ� RI� D
FRQWDLQHU� LQWHUFKDQJH� JDWH� V\VWHP�� � 7KH� GHYHORSPHQW� RI� WKH� QHZ� V\VWHP�� ZKLFK
HOLPLQDWHV� GHOD\V� IRU� WUDIILF� EHLQJ� SURFHVVHG� LQ� RU� RXW� RI� &RQWDLQHUSRUW� IDFLOLWLHV�� LV
FUHGLWHG�WR�WKH�FRUSRUDWLRQ�DQG�DVVLVWDQFH�RI� ODERU��VWHYHGRULQJ�FRPSDQLHV��VWHDPVKLS
XVHUV� DQG� WKH� *HRUJLD� 3RUWV� $XWKRULW\�� � &RQWDLQHUL]HG� FDUJR�PRYHV� VZLIWO\� WKURXJK
LQWHUFKDQJH�ODQHV�WR�SURYLGH�D�GHFLGHG�DGYDQWDJH�IRU�6DYDQQDK�FXVWRPHUV�

7KH� 3RUW� RI� 6DYDQQDK� FRQWLQXHV� WR� WDNH� PDMRU� VWHSV� WRZDUG� HQKDQFLQJ� FRQWDLQHU
KDQGOLQJ� IDFLOLWLHV� WR� IDFLOLWDWH� WUDGH� DQG� EHQHILW� FXVWRPHUV�� �:RUN� KDV� EHJXQ� RQ� WKH
FRQVWUXFWLRQ�RI�D�QHZ�&RQWDLQHU�%HUWK�6HYHQ��&%���WR�H[SDQG�FDSDFLW\�DW� WKH�*HRUJLD
3RUWV�$XWKRULW\�*DUGHQ�&LW\�7HUPLQDO��6FKHGXOHG�IRU�FRPSOHWLRQ�LQ�WKH�VHFRQG�TXDUWHU
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RI�������WKH�DGGLWLRQ�RI�&%���ZLOO�SURYLGH�FXVWRPHUV�ZLWK�PRUH�WKDQ�������FRQWLQXRXV
IHHW�RI�EHUWKLQJ�DW�WKH�*DUGHQ�&LW\�7HUPLQDO�

6DYDQQDK�6WDWH�'RFNV�5DLOURDG�� ORFDWHG�DW�*3$
V�*DUGHQ�&LW\�7HUPLQDO� LQ�6DYDQQDK�
SURYLGHV�VZLWFKLQJ�VHUYLFHV�VHYHQ�GD\V�D�ZHHN�RQ�WHUPLQDO���1RUIRON�6RXWKHUQ�DQG�&6;
SURYLGH�LQWHUFKDQJH�DQG�OLQH�KDXO�VHUYLFHV�

������� 2FHDQ�7HUPLQDO

7KH�����DFUH�2FHDQ�7HUPLQDO�FRQVLVWHQWO\�UDQNV�DV�WKH�QXPEHU�RQH�YROXPH�EUHDNEXON
WHUPLQDO� LQ�WKH�6RXWK�$WODQWLF� UDQJH�� �:LWK�RYHU�����PLOOLRQ�VTXDUH� IHHW�RI�ZDUHKRXVH
VSDFH� SOXV� EUHDNEXON� IDFLOLWLHV�� LW� HIILFLHQWO\� KDQGOHV� FDUJR� UDQJLQJ� IURP� NDROLQ� FOD\�
JUDQLWH��DQG�IRUHVW�SURGXFWV�WR�LURQ�DQG�VWHHO�DQG�FRFRD�EHDQV�

������� )XWXUH�3ODQV

7KH� *HRUJLD� 3RUWV� $XWKRULW\� KDV� D� G\QDPLF� SURJUDP� IRU� SRUW� H[SDQVLRQ� DQG
LPSURYHPHQW���7KH�PDMRU�LPSURYHPHQWV�VFKHGXOHG�IRU�FRPSOHWLRQ�RU�FRQVWUXFWLRQ�DUH�

• &RPSOHWLRQ�RI�&%�

• $FTXLVLWLRQ�RI�ODQG�IRU�&RQWDLQHU�%HUWK�(LJKW��&%��

• &RQVWUXFWLRQ�RI�&RQWDLQHU�%HUWK�(LJKW��&%��

• $FTXLVLWLRQ�RI�WZR�KLJK�VSHHG�SRVW�SDQDPD[�FRQWDLQHU�FUDQHV

���� 6WXG\�6SRQVRU

7KH�IHDVLELOLW\�VWXG\�ZDV�IXQGHG�LQ�LWV�HQWLUHW\�E\�WKH�ORFDO�VSRQVRU��WKH�*HRUJLD�3RUWV
$XWKRULW\�� DQG� FRQGXFWHG� LQ� DFFRUGDQFH�ZLWK�SURYLVLRQV� RI� 6HFWLRQ� ���� RI� WKH�:DWHU
5HVRXUFHV�'HYHORSPHQW�$FW�RI��������7KH�*HRUJLD�3RUWV�$XWKRULW\��*3$��ZDV�FUHDWHG
LQ������E\�DQ�DFW�RI�WKH�*HRUJLD�6WDWH�OHJLVODWXUH���*3$�LV�DQ�LQVWUXPHQWDOLW\�RI�WKH�VWDWH
RI�*HRUJLD� DQG� D� SXEOLF� FRUSRUDWLRQ� H[LVWLQJ� IRU� WKH� H[SUHVV� SXUSRVH� RI� GHYHORSLQJ�
PDLQWDLQLQJ� DQG� RSHUDWLQJ� RFHDQ� DQG� LQODQG� ULYHU� SRUWV� ZLWKLQ� WKH� VWDWH�� � :KLOH
IRVWHULQJ� LQWHUQDWLRQDO� WUDGH� IRU� VWDWH� DQG� ORFDO� FRPPXQLWLHV�� WKH� *HRUJLD� 3RUWV
$XWKRULW\� SURPRWHV� *HRUJLD
V� DJULFXOWXUDO�� LQGXVWULDO� DQG� QDWXUDO� UHVRXUFHV� DQG� LV
GHGLFDWHG�WR�PDLQWDLQLQJ�WKH�QDWXUDO�TXDOLW\�RI�WKH�HQYLURQPHQW�

7KH� *HRUJLD� 3RUWV� $XWKRULW\� RZQV� DQG� RSHUDWHV� WKH� 3RUW� RI� 6DYDQQDK�� WKH� 3RUW� RI
%UXQVZLFN�� WKH� %DLQEULGJH� ,QODQG� %DUJH� 7HUPLQDO� DQG� WKH� &ROXPEXV� ,QODQG� %DUJH
7HUPLQDO�� � 7KH� EXVLQHVV� DIIDLUV� RI� WKH� *HRUJLD� 3RUWV� $XWKRULW\� DUH� JRYHUQHG� LQ
DFFRUGDQFH�ZLWK� IXQGDPHQWDOO\�VRXQG��SULYDWH�VHFWRU�RULHQWHG�PDQDJHPHQW�SUDFWLFHV�
3ROLF\�JXLGDQFH�DQG�ILVFDO�RYHUVLJKW�DUH�SURYLGHG�E\�D�QLQH�PHPEHU�%RDUG�RI�'LUHFWRUV
DSSRLQWHG� WR� VHUYH� IRXU�\HDU� WHUPV� E\� WKH� *RYHUQRU� IURP� WKH� VWDWH� DW� ODUJH�� � 3ROLF\
GLUHFWLYHV� DQG� DGPLQLVWUDWLYH�PDQDJHULDO� FRQWURO� PHDVXUHV� DUH� LPSOHPHQWHG� DQG
PRQLWRUHG�E\� D� FKLHI� H[HFXWLYH� RIILFHU�� � 7KH�$XWKRULW\� LV� ILQDQFLDOO\� VHOI�VXIILFLHQW�� LW
SD\V�DOO�YDULDEOH�H[SHQVHV�RI�RSHUDWLRQ�DQG�UHSD\V�SULQFLSDO�DQG�LQWHUHVW�RQ�ORDQV�ZLWK
UHYHQXH�JHQHUDWHG�IURP�IHHV�DVVHVVHG�IRU�WKH�XVH�RI�IDFLOLWLHV�DQG�IRU�VHUYLFHV�UHQGHUHG�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH���RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� ,1752'8&7,21

���� 5ROHV�$QG�5HVSRQVLELOLWLHV

0DQ\�GLIIHUHQW�W\SHV�DQG�VL]HV�RI�YHVVHOV�XVH�6DYDQQDK�+DUERU��DOWKRXJK� LWV�SULPDU\
XVH�FRQWLQXHV�WR�EH�IRU�FRPPHUFLDO�QDYLJDWLRQ���7KH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�DQG
VHYHUDO� RWKHU� JRYHUQPHQW� HQWLWLHV� DQG� RUJDQL]DWLRQV� SOD\� NH\� UROHV� LQ� RSHUDWLQJ� WKH
KDUERU�WR�DFFRPPRGDWH�WKHVH�YHVVHOV�DQG�YLWDO�ZDWHUERUQH�FRPPHUFH���7KH�IROORZLQJ�LV
D� VXPPDU\� RI� MXVW� WKH� PDMRU� UHVSRQVLELOLWLHV� DV� WKH\� DSSO\� WR� DQ\� SURSRVHG� KDUERU
H[SDQVLRQ�SURMHFW�

������ 8�6��$UP\�&RUSV�RI�(QJLQHHUV

7KH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�LV�UHVSRQVLEOH�IRU�WKH�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI
WKH� )HGHUDO� 6DYDQQDK� +DUERU� 1DYLJDWLRQ� 3URMHFW�� � ,Q� DGGLWLRQ� WR� RSHUDWLQJ� DQG
PDLQWDLQLQJ� WKH� )HGHUDO� QDYLJDWLRQ� FKDQQHO�� WKH� &RUSV� RI� (QJLQHHUV� UHVSRQGV� WR
VSHFLILF� FRQJUHVVLRQDO� DXWKRUL]DWLRQ� WR� VWXG\� DQG� LPSOHPHQW� LPSURYHPHQWV� WR� WKH
QDYLJDWLRQ� V\VWHP�� � ,Q� ������ WKH� 6DYDQQDK� 'LVWULFW� FRPSOHWHG� WKH� 6DYDQQDK� +DUERU
GHHSHQLQJ�SURMHFW��GHHSHQLQJ�WKH�PDLQ�QDYLJDWLRQ�FKDQQHO�SURMHFW�GHSWK�IURP�����WR����
IHHW�PHDQ�ORZ�ZDWHU�

������ 8�6��&RDVW�*XDUG

7KH�8�6��&RDVW�*XDUG� LV� UHVSRQVLEOH� IRU� WKH�GHVLJQ�DQG� ORFDWLRQ�RI�QDYLJDWLRQ�DLGV� LQ
WKH�KDUERU���,Q�DGGLWLRQ��LQ������WKH�&RDVW�*XDUG�LQVWLWXWHG�QHZ�UHJXODWLRQV�IRU�GHSWKV
DW� EHUWKLQJ� DUHDV� LQ� 6DYDQQDK� +DUERU� WR� HQVXUH� WKH� VDIHW\� RI� YHVVHOV� GRFNHG� DW� WKH
EHUWKV�DQG�UHGXFH�WKH�FKDQFHV�IRU�VSLOOHG�FDUJRHV��ZKLFK�FRXOG�KDUP�WKH�HQYLURQPHQW�

������ &KDWKDP�&RXQW\�DQG�*HRUJLD�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ

7KURXJK�D�UHVROXWLRQ�H[HFXWHG�E\�WKH�&KDWKDP�&RXQW\�&RPPLVVLRQ�LQ�������&KDWKDP
&RXQW\� VHUYHV� DV� WKH� QRQ�)HGHUDO� VSRQVRU� IRU� GUHGJHG� PDWHULDO� GLVSRVDO� DUHDV� DQG
EHUWKLQJ�DUHDV�LQ�6DYDQQDK�+DUERU��,WV�UHOHYDQW�UHVSRQVLELOLWLHV�LQ�WKLV�UROH�DUH�WR�

• 3URYLGH�ZLWKRXW� FRVW� WR� WKH�8QLWHG� 6WDWHV� DOO� ODQGV�� HDVHPHQWV� DQG� ULJKWV�RI�ZD\
UHTXLUHG� IRU� WKH� FRQVWUXFWLRQ� DQG� PDLQWHQDQFH� RI� WKH� SURMHFW� DQG� IRU� DLGV� WR
QDYLJDWLRQ�XSRQ�WKH�UHTXHVW�RI�WKH�&KLHI�RI�(QJLQHHUV�WR�EH�UHTXLUHG�LQ�WKH�JHQHUDO
SXEOLF� LQWHUHVW� IRU� LQLWLDO� DQG� VXEVHTXHQW� GLVSRVDO� RI� GUHGJHG� PDWHULDO�� DQG� DOVR
QHFHVVDU\�UHWDLQLQJ�GLNHV��EXONKHDGV��DQG�HPEDQNPHQWV�WKHUHIRU�RU�WKH�FRVW�RI�VXFK
ZRUNV�

• 3URYLGH�DQG�PDLQWDLQ�DW�ORFDO�H[SHQVH�GHSWKV�LQ�EHUWKLQJ�DUHDV�FRPPHQVXUDWH�ZLWK
WKRVH�LQ�UHODWHG�SURMHFW�DUHDV�

&KDWKDP� &RXQW\� HQWHUHG� LQWR� D� 0HPRUDQGXP� RI� 8QGHUVWDQGLQJ� ZLWK� WKH� *HRUJLD
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��*$'27��LQ������IRU�MRLQWO\�IXOILOOLQJ�WKH�UHVSRQVLELOLWLHV
RI� WKH� QRQ�)HGHUDO� VSRQVRU� �&KDWKDP� &RXQW\�� IRU� GLVSRVDO� DUHDV�� � 7KURXJK� WKDW
DJUHHPHQW�� *$'27� DGPLQLVWHUV� DQ\� IXQGV� DSSURSULDWHG� E\� WKH� *HRUJLD� *HQHUDO
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$VVHPEO\�IRU�H[HFXWLRQ�RI�WKH�SURMHFW
V�QRQ�)HGHUDO�UHVSRQVLELOLWLHV���%\�WKLV�DJUHHPHQW�
WKH� *$'27� H[SHQGV� DSSURSULDWHG� IXQGV� IRU� QHFHVVDU\� SODQQLQJ�� FRQVWUXFWLRQ�� DQG
PDLQWHQDQFH�WDVNV�DVVRFLDWHG�ZLWK�WKH�SURMHFW�

������ 5HJXODWRU\�$JHQFLHV

������� )HGHUDO

)HGHUDO� ZDWHU� UHVRXUFH� GHYHORSPHQW� SURMHFWV� PXVW� EH� LQ� FRPSOLDQFH� ZLWK� YDULRXV
VWDWXWHV� DQG� UHJXODWLRQV� SHUWDLQLQJ� WR� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW�� �8QGHU� WKH
)LVK�DQG�:LOGOLIH�&RRUGLQDWLRQ�$FW��WKH�SURMHFW�PXVW�EH�FRRUGLQDWHG�ZLWK�WKH�86):/�
WKH�10)6��DQG�VWDWH�ZLOGOLIH�UHVRXUFH�DJHQFLHV�WR�REWDLQ�WKHLU�YLHZV�RQ� WKH�SURSRVHG
SURMHFW·V�H[SHFWHG�LPSDFWV�RQ�WKH�HQYLURQPHQW�� �7KH�86):/�SUHSDUHV�D�&RRUGLQDWLRQ
$FW�5HSRUW� �&$5�� WKDW� LQFOXGHV� LWV�FRPPHQWV�DQG�UHFRPPHQGDWLRQV��DV�ZHOO�DV� WKRVH
JDWKHUHG�IURP�WKH�VWDWH�ZLOGOLIH�UHVRXUFH�DJHQFLHV���)HGHUDO�$JHQFLHV

7KH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�DGPLQLVWHUV�WKH�SURYLVLRQV�RI�WKH�)LVK�DQG�:LOGOLIH
&RRUGLQDWLRQ�$FW��(QGDQJHUHG�6SHFLHV�$FW��DQG�WKH�0LJUDWRU\�%LUG�7UHDW\�$FW���$OO�RI
WKHVH�ODZV�LPSDFW�RSHUDWLRQV�LQ�6DYDQQDK�+DUERU���,W�DOVR�VXSHUYLVHV�DQG�PDQDJHV�WKH
WZR�1DWLRQDO�:LOGOLIH�5HIXJHV�LQ�WKH�KDUERU�DUHD�

������� 6WDWH

6WDWH�:DWHU�4XDOLW\�&HUWLILFDWLRQ�LV�UHTXLUHG�IURP�WKH�*HRUJLD�'HSDUWPHQW�RI�1DWXUDO
5HVRXUFHV�WR�HQVXUH�FRPSOLDQFH�ZLWK�WKH�VWDWH�DGPLQLVWHUHG�6HFWLRQ�����3URJUDP�RI�WKH
&OHDQ�:DWHU�$FW

7KH� 6WDWH� RI� *HRUJLD� UHFHQWO\� MRLQHG� 6RXWK� &DUROLQD� LQ� UHJXODWLQJ� WKH� FRDVWDO� DUHDV
XQGHU� WKH� &RDVWDO� =RQH�0DQDJHPHQW� $FW�� � $Q\� SURSRVHG� KDUERU� H[SDQVLRQ� SURMHFW
ZRXOG� EH� VXEMHFW� WR� UHYLHZ� XQGHU� WKLV� DFW�� � 7KH� VWDWH� RI� *HRUJLD� DQG� WKH� $GYLVRU\
&RXQFLO�RQ�+LVWRULF�3UHVHUYDWLRQ�UHYLHZ�DQG�FRPPHQW�RQ�SURSRVHG�DFWLRQV�XQGHU�WKH
DXWKRULW\� RI� 6HFWLRQ� ���� RI� WKH� 1DWLRQDO� +LVWRULF� 3UHVHUYDWLRQ� $FW� �3/� �������� DV
DPHQGHG�� � 7KH� VWDWH� RI� *HRUJLD� RZQV� WKH� KLVWRULF� VLWH� 2OG� )RUW� -DFNVRQ�� ZKLFK� LV
PDQDJHG�E\� WKH�&RDVWDO�+HULWDJH�6RFLHW\�� �7KH�&66�*HRUJLD� LV�RZQHG�E\� WKH�)HGHUDO
*HQHUDO�6HUYLFHV�$GPLQLVWUDWLRQ�

6WDWH�:DWHU�4XDOLW\�&HUWLILFDWLRQ� LV� UHTXLUHG� IURP� WKH� 6RXWK�&DUROLQD�'HSDUWPHQW� RI
+HDOWK� DQG�(QYLURQPHQWDO�&RQWURO� WR� HQVXUH� FRPSOLDQFH�ZLWK� WKH� VWDWH� DGPLQLVWHUHG
6HFWLRQ�����3URJUDP�RI�WKH�&OHDQ�:DWHU�$FW�

8QGHU�WKH�&RDVWDO�=RQH�0DQDJHPHQW�$FW��DQ\�6DYDQQDK�+DUERU�H[SDQVLRQ�SURMHFW�DQG
VXEVHTXHQW�PDLQWHQDQFH� RSHUDWLRQV� DUH� VXEMHFW� WR� WKH� HQYLURQPHQWDO� FRQGLWLRQV� WKDW
ZLOO�EH�SDUW�RI�WKH�6RXWK�&DUROLQD�2IILFH�RI�2FHDQ�DQG�&RDVWDO�5HVRXUFHV�0DQDJHPHQW
&RQVLVWHQF\� &HUWLILFDWLRQ�� � +LVWRULF� VLWHV� DUH� DOVR� SURWHFWHG� E\� WKH� 6RXWK� &DUROLQD
+LVWRULF�3UHVHUYDWLRQ�2IILFHU��



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH���RI����
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����� 3ULRU�6WXGLHV�$QG�5HSRUWV

������� 6DYDQQDK�+DUERU�'HHSHQLQJ�)HDVLELOLW\�5HSRUW

,Q� ������ WKH� 8�6�� $UP\� &RUSV� RI� (QJLQHHUV�� 6DYDQQDK� 'LVWULFW�� SXEOLVKHG� WKH� ILQDO
LQWHULP� IHDVLELOLW\� VWXG\� RQ� D� SURSRVHG� GHHSHQLQJ� RI� 6DYDQQDK� +DUERU�� � 7KH� VWXG\
UHVXOWHG� LQ� D� �����SURMHFW� WR�GHHSHQ� WKH� LQQHU� KDUERU� IURP� H[LVWLQJ� ��� IHHW� WR� ��� IHHW
�6WDWLRQV���������WR���������GHHSHQ�WKH�HQWUDQFH�FKDQQHO�IURP�H[LVWLQJ����IHHW�WR����IHHW
�6WDWLRQV�������WR�²������%���DQG�GHHSHQ�WKH�HQWUDQFH�FKDQQHO�IURP�H[LVWLQJ����IHHW�WR
���IHHW��6WDWLRQV�²������%�WR�²������%��� �'UHGJHG�PDWHULDO� IURP�WKH�HQWUDQFH�FKDQQHO
ZDV�SODFHG�DW� WKH�H[LVWLQJ�RFHDQ�GLVSRVDO�DUHD�DQG�� IRU� WKH� ILUVW� WLPH��RQ� WKH�EHDFK�DW
7\EHH� ,VODQG�� � 0DWHULDO� IURP� WKH� LQODQG� FKDQQHO� ZDV� SODFHG� LQ� WKH� H[LVWLQJ� XSODQG
GLNHG�GLVSRVDO�DUHDV�

������� (QYLURQPHQWDO�,PSURYHPHQW��6HFWLRQ�������6WXG\

7KH� 6DYDQQDK� 'LVWULFW� FRQGXFWHG� D� VWXG\� WR� HYDOXDWH� SURSRVHG� PRGLILFDWLRQV� IRU
HQYLURQPHQWDO�LPSURYHPHQWV�WR�WKH�6DYDQQDK�+DUERU�1DYLJDWLRQ�3URMHFW��SXUVXDQW�WR
WKH�DXWKRULW\�SURYLGHG�E\�6HFWLRQ������RI�WKH������:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�
7KH�DSSURYHG�PRGLILFDWLRQ�FORVHG�1HZ�&XW�ZLWK�D�K\GUDXOLF�ILOO�DQG�FHDVHG�WLGH�JDWH
RSHUDWLRQ���7KLV�ZDV�LQWHQGHG�WR�VXEVWDQWLDOO\�UHGXFH�VDOLQLW\�OHYHOV�LQ�%DFN�5LYHU�DQG
HOLPLQDWH� WKH� IOXVKLQJ� RI� VWULSHG� EDVV� HJJV� DQG� ODUYDH� WKURXJK�1HZ�&XW� WR� LQFUHDVH
VXUYLYDO�UDWHV���$�6HFWLRQ������UHSRUW�� LQFOXGLQJ�WKH�HQYLURQPHQWDO�DVVHVVPHQW��RI�WKLV
SURSRVHG� DFWLRQ�ZDV� FRPSOHWHG� LQ� 6HSWHPEHU� ������ � &RQVWUXFWLRQ�ZDV� FRPSOHWHG� LQ
$SULO������DW�D�WRWDO�FRVW�RI�������PLOOLRQ�

������� /RQJ�7HUP�0DQDJHPHQW�6WUDWHJ\

,Q� ������ WKH� 6DYDQQDK� 'LVWULFW� GHYHORSHG� D� FRPSUHKHQVLYH� SODQ� IRU� DGGUHVVLQJ
QDYLJDWLRQ�DQG�QDYLJDWLRQ�UHODWHG�LVVXHV�LQ�6DYDQQDK�+DUERU���7KH�SULPDU\�IRFXV�ZDV
FKDQQHO�PDLQWHQDQFH�DQG�GLVSRVDO�RI�GUHGJHG�PDWHULDO�� �7KH�(,6�SUHSDUHG�GXULQJ�WKH
VWXG\�SUHVHQWHG�D�QHZ�%DVH�3ODQ��)HGHUDO�6WDQGDUG��IRU�KDUERU�PDLQWHQDQFH�DFWLYLWLHV�
LQFOXGLQJ� URWDWLRQDO� XVH� RI� GLVSRVDO� DUHDV�� � ,W� LV� D� FRPSUHKHQVLYH� (,6� IRU� KDUERU
RSHUDWLRQV�DQG�PDLQWHQDQFH� LQFOXGLQJ�)HGHUDO�DQG� ORFDO� DVVXUHU� UHVSRQVLELOLWLHV��7KLV
SODQ�ZDV�DGRSWHG�DV�WKH�EDVHOLQH�IRU�HYDOXDWLRQ�RI�WKH�'UHGJHG�0DWHULDO�0DQDJHPHQW
3ODQ�QHHGV�IRU�WKLV�SURMHFW�

������� /RZHU�6DYDQQDK�5LYHU�%DVLQ�(QYLURQPHQWDO�5HVWRUDWLRQ�6WXG\

7KH�6DYDQQDK�'LVWULFW�FRPSOHWHG�D�ILQDO�LQWHULP�IHDVLELOLW\�UHSRUW�LQ������RQ�WKH�/RZHU
6DYDQQDK�5LYHU�%DVLQ�(QYLURQPHQWDO�5HVWRUDWLRQ�6WXG\���7KH�SXUSRVH�RI�WKH�VWXG\�ZDV
WR� LQYHVWLJDWH� WKH� IHDVLELOLW\� RI� HQYLURQPHQWDO� UHVWRUDWLRQ� DW� WZR� QDYLJDWLRQ� FXWV� DQG
EHQGV� RQ� WKH� 6DYDQQDK�5LYHU�� � 7KH�&KLHI� RI� (QJLQHHUV� UHSRUW�ZDV� DSSURYHG� ��� -XQH
����� DQG� WKH� SURMHFW� ZDV� DXWKRUL]HG� IRU� FRQVWUXFWLRQ� LQ� WKH� :DWHU� 5HVRXUFHV
'HYHORSPHQW�$FW�RI��������1R�FRQVWUXFWLRQ�JHQHUDO�IXQGV�KDYH�EHHQ�SURYLGHG�WR�GDWH�
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����� 6WXG\�3DUWLFLSDQWV�$QG�&RRUGLQDWLRQ

7KLV�VWXG\�ZDV�IXQGHG�DQG�GLUHFWHG�E\�WKH�*HRUJLD�3RUWV�$XWKRULW\��WKH�ORFDO�VSRQVRU
IRU� WKH� KDUERU� H[SDQVLRQ� SURMHFW�� � 7HFKQLFDO� VWXGLHV� DQG� VWXG\� PDQDJHPHQW� ZHUH
SHUIRUPHG�E\�

• /RFNZRRG�*UHHQH�(QJLQHHUV��,QF�

• 8�6��$UP\�&RUSV�RI�(QJLQHHU��6DYDQQDK�'LVWULFW

• $SSOLHG�7HFKQRORJ\�	�0DQDJHPHQW

• 5HHV�(QJLQHHULQJ�DQG�(QYLURQPHQWDO�6HUYLFHV

• %RR]��$OOHQ�	�+DPLOWRQ

3HUVRQQHO� IURP� WKHVH� VL[� RUJDQL]DWLRQV� IRUPHG� WKH� 6WXG\�*URXS�� ZKLFK� ZDV� IXUWKHU
RUJDQL]HG�LQWR�WKH�IROORZLQJ�JURXSV�

• 0DQDJHPHQW�*URXS

• 9HUWLFDO�7HDP

• 7HFKQLFDO�*URXS

• 3XEOLF�,QIRUPDWLRQ�,QYROYHPHQW�*URXS

7KH� (QYLURQPHQWDO� ,PSDFW� 6WDWHPHQW� ZDV� SUHSDUHG� E\� WKH� *HRUJLD� 3RUWV� $XWKRULW\
ZLWK� WHFKQLFDO� DVVLVWDQFH� E\� SHUVRQQHO� IURP� WKH� 8�6�� $UP\� &RUSV� RI� (QJLQHHUV�
6DYDQQDK�'LVWULFW�� � 7KH� 6DYDQQDK�'LVWULFW� DOVR� SURYLGHG� RYHUYLHZ� WR� GHWHUPLQH� WKDW
VWXG\� GRFXPHQWV� DQG� SURFHGXUHV� ZHUH� LQ� DFFRUGDQFH� ZLWK� )HGHUDO� SROLF\� DQG
JXLGHOLQHV�

7KH� IHDVLELOLW\� VWXG\� REVHUYHG� &RUSV� RI� (QJLQHHUV� UHTXLUHPHQWV�� LQFOXGLQJ� TXDOLW\
DVVXUDQFH�LQ�DFFRUGDQFH�ZLWK�D�4XDOLW\�&RQWURO�3ODQ�SUHSDUHG�IRU�WKH�VWXG\��7KLV�SODQ
LQFOXGHG�RQJRLQJ�SHHU�UHYLHZ�RI� WKH� WHFKQLFDO�VWXGLHV�DQG�GRFXPHQWV�SOXV�D�GHWDLOHG
,QGHSHQGHQW� 7HFKQLFDO� 5HYLHZ� �,75�� RI� WKH� )HDVLELOLW\� 5HSRUW� DQG� (QYLURQPHQWDO
,PSDFW�6WDWHPHQW�

����� 5HSRUW�&RQWHQWV

7KLV� 6DYDQQDK� +DUERU� ([SDQVLRQ� )HDVLELOLW\� 5HSRUW� FRQVLVWV� RI� VHYHUDO� ERXQG� DQG
UHIHUHQFHG�GRFXPHQWV��LQFOXGLQJ�WKH�IROORZLQJ�DSSHQGLFHV�

• $SSHQGL[�$ 5HDO�(VWDWH�$SSHQGL[

• $SSHQGL[�% (QJLQHHULQJ�$SSHQGL[

• $SSHQGL[�& (FRQRPLF�$SSHQGL[
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
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0DQ\� GRFXPHQWV� UHIHUHQFHG� LQ� WKH� 6WXG\� 5HSRUW� DQG� WKH� (QYLURQPHQWDO� ,PSDFW
6WDWHPHQW�FRPSULVH�6XSSOHPHQWDO�'RFXPHQWDWLRQ�ZKLFK�LV�RQ�ILOH�DQG�DYDLODEOH�WKURXJK
RIILFHV� RI� WKH� 6DYDQQDK� 'LVWULFW� DQG� *HRUJLD� 3RUWV� $XWKRULW\�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� ,1752'8&7,21

)LJXUH�����6DYDQQDK�9LFLQLW\�0DS
3DJH����RI����
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�� %$6(/,1(�&21',7,216

���� )HGHUDO�1DYLJDWLRQ�3URMHFW

7KH�)HGHUDO�6DYDQQDK�+DUERU�1DYLJDWLRQ�3URMHFW�H[WHQGV�IURP�WKH�VHDZDUG�HQG�RI�WKH
HQWUDQFH�FKDQQHO�LQ�WKH�$WODQWLF�2FHDQ�XS�WKH�6DYDQQDK�5LYHU�WR�5LYHU�0LOH������

������ &KDQQHO�'HSWK

$V�VKRZQ�LQ�)LJXUH������WKH�SUHVHQW�DXWKRUL]HG�QDYLJDWLRQ�FKDQQHO�LV������PLOHV�ORQJ���7KH
LQQHU�KDUERU�H[WHQGV������PLOHV�IURP�WKH�KDUERU�HQWUDQFH�DW�6WDWLRQ�������WR�WKH�XSVWUHDP
SURMHFW� OLPLW� DW� 6WDWLRQ� ��������� � 7KH� HQWUDQFH� FKDQQHO� H[WHQGV� IURP� 6WDWLRQ� ������ WR
6WDWLRQ� ²������%� DW� QDWXUDO� GHHS� ZDWHU� LQ� WKH� RFHDQ�� � 7KLV� IHDVLELOLW\� VWXG\� RQO\
FRQVLGHUHG�KDUERU�H[SDQVLRQ�DQG�FKDQQHO�GHHSHQLQJ�WR�6WDWLRQ����������5LYHU�0LOH�������

)LJXUH�����6DYDQQDK�+DUERU�1DYLJDWLRQ�3URMHFW��$XWKRUL]HG�&KDQQHO�'LPHQVLRQV

)($785( 67$7,21 5,9(5
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'(37+
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$WODQWLF�2FHDQ �������% ����%
7R �����PLOHV� �� ���

(QWUDQFH�FKDQQHO �������% ���%
7R �����PLOHV� �� ���

+DUERU�(QWUDQFH ����� ���
7R ������PLOHV� �� ���

.LQJV�,VODQG�7XUQLQJ�%DVLQ ������� ����
7R �����PLOH� �� ���

$UJ\OH�,VODQG�7XUQLQJ�%DVLQ ������� ����
7R �����PLOHV� �� ���

8SVWUHDP�OLPLW�RI�DXWKRUL]HG
SURMHFW

������� ����

7RWDO�0LOHV �����PLOHV
��6RXUFH���(QJLQHHULQJ�$SSHQGL[�
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6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
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������ &KDQQHO�/RFDWLRQ

:LWKLQ�WKH�KDUERU� OLPLWV��6DYDQQDK�5LYHU� LV�JHQHUDOO\�GLYLGHG� LQWR� WZR�FKDQQHOV�E\�D
VHULHV�RI�LVODQGV���)URP�WKH�$WODQWLF�2FHDQ�WR�5LYHU�0LOH�����WKH�KDUERU�LV�VHSDUDWHG�LQWR
6RXWK�DQG�1RUWK�&KDQQHOV�DQG�WKH�QDYLJDWLRQ�FKDQQHO�LV�PDLQWDLQHG�LQ�1RUWK�&KDQQHO�
$W�5LYHU�0LOH����� WKH�WZR�FKDQQHOV�PHUJH�WR�IRUP�WKH�PDLQ�6DYDQQDK�5LYHU�� �)XUWKHU
XSVWUHDP�DW�5LYHU�0LOH����� WKH�ULYHU�DJDLQ�VSOLWV� LQWR� WKH�)URQW�DQG�%DFN�5LYHUV�� �7KH
QDYLJDWLRQ�FKDQQHO�LV�PDLQWDLQHG�LQ�)URQW�5LYHU�DQG�SDVVHV�E\�WKH�EXVLQHVV�GLVWULFW�RI
WKH�FLW\�RI�6DYDQQDK�� �7KH�QDYLJDWLRQ�FKDQQHO� LV�PDLQWDLQHG� LQ� WKH�)URQW�5LYHU� WR� WKH
XSSHU�OLPLWV�RI�WKH�KDUERU�DW�5LYHU�0LOH������

������ 6HGLPHQW�&RQWURO�:RUNV

$�WLGH�JDWH�VWUXFWXUH�DQG�VHGLPHQW�EDVLQ�ZHUH�FRQVWUXFWHG�LQ�������7R�PLWLJDWH�IRU�WKH
�����KDUERU�GHHSHQLQJ�SURMHFW�WKH�WLGH�JDWH�ZDV�WDNHQ�RXW�RI�VHUYLFH�LQ��������1HZ�&XW�
D�FKDQQHO�IURP�0LGGOH�5LYHU�WR�%DFN�5LYHU��ZDV�ILOOHG�LQ�������7KH�VHGLPHQW�EDVLQ� LQ
%DFN�5LYHU�FRQWLQXHV�WR�WUDS�D�VLJQLILFDQW�DPRXQW�RI�PDWHULDO�

������ )UHVKZDWHU�&RQWURO�:RUNV

0RGHO� VWXGLHV� IRU� WKH� WLGH� JDWH�VHGLPHQW� EDVLQ� SURMHFW� LQGLFDWHG� WKH� VDOLQH� ZDWHU
ZRXOG�PRYH� XSVWUHDP� DV� D� UHVXOW� RI� WKH� SURMHFW�� 7R� RIIVHW� WKLV�� D� IUHVKZDWHU� VXSSO\
V\VWHP�ZDV� LQFOXGHG� LQ� WKH�SURMHFW�� �$� FDQDO� QDPHG�0F&RRPEV�&XW� �DOVR� NQRZQ� DV
0F&R\V�&XW��ZLWK� ������ FXELF� IHHW� SHU� VHFRQG� GHVLJQ� IORZ�ZDV� FRQVWUXFWHG� DW� 5LYHU
0LOH����WR�SURYLGH�IUHVKZDWHU�WR�WKH�LPSRXQGHG�DUHDV�RI�WKH�5HIXJH�

������ 7XUQLQJ�%DVLQV

6L[�DXWKRUL]HG�SURMHFW�WXUQLQJ�EDVLQV�DUH�ORFDWHG�DORQJ�WKH�QDYLJDWLRQ�FKDQQHO�WR�DOORZ
VKLSV�WR�EH�WXUQHG�EHIRUH�WUDQVLWLQJ�WKH�KDUERU��7KHUH�DOVR�LV�D�SULYDWH�WXUQLQJ�EDVLQ�DW
(OED� ,VODQG�EHWZHHQ�2\VWHUEHG�DQG�)LJ� ,VODQG� WXUQLQJ�EDVLQV��ZKLFK� LV�QRW�SUHVHQWO\
PDLQWDLQHG�
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)LJXUH�����6DYDQQDK�+DUERU�1DYLJDWLRQ�3URMHFW��$XWKRUL]HG�7XUQLQJ�%DVLQ�'LPHQVLRQV

)($785( 67$7,21 '(37+
�IW�

:,'7+
�IW�

/(1*7+
�IW�

��2\VWHUEHG�,VODQG�7XUQLQJ�%DVLQ

��)LJ�,VODQG�7XUQLQJ�%DVLQ

��0DUVK�,VODQG�7XUQLQJ�%DVLQ

��.LQJV�,VODQG�7XUQLQJ�%DVLQ

��$UJ\OH�,VODQG�7XUQLQJ�%DVLQ

��3RUW�:HQWZRUWK�7XUQLQJ�%DVLQ
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��������6RXUFH���(QJLQHHULQJ�$SSHQGL[�
������ 'UHGJHG�0DWHULDO�'LVSRVDO�$UHDV

$SSUR[LPDWHO\� ����PLOOLRQ� FXELF�\DUGV�RI� VHGLPHQWV� DUH� UHPRYHG� HDFK�\HDU� IURP� WKH
LQQHU� KDUERU� SRUWLRQ� RI� WKH� 6DYDQQDK� +DUERU� 1DYLJDWLRQ� 3URMHFW� E\� WKH� 6DYDQQDK
'LVWULFW���7KH�GUHGJHG�PDWHULDO�LV�SODFHG�LQ�WKH�GLVSRVDO�DUHDV�WKDW�KDYH�EHHQ�GHVLJQDWHG
IRU�XVH�IRU�WKH�SURMHFW��ORFDWHG�LQ�&KDWKDP�&RXQW\��*HRUJLD��DQG�-DVSHU�&RXQW\��6RXWK
&DUROLQD�� �'UHGJHG�PDWHULDO� IURP�WKH�HQWUDQFH�FKDQQHO� LV�SODFHG�LQ�DQ�RFHDQ�GLVSRVDO
VLWH�WKDW�KDV�EHHQ�DSSURYHG�E\�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�

7KH� QRQ�)HGHUDO� VSRQVRU� IRU� GLVSRVDO� VLWHV� KDV� SURYLGHG� WKH� XSODQG� GLNHG� GLVSRVDO
DUHDV�IRU�XVH�GXULQJ�DQQXDO�PDLQWHQDQFH�GUHGJLQJ�LQ�WKH�LQQHU�KDUERU���7KH�VL]HV�RI�WKH
XSODQG�GLVSRVDO�DUHDV�DUH�VKRZQ�LQ�)LJXUH�����
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)LJXUH�����8SODQG�'LVSRVDO�$UHDV

',6326$/
$5($

/2&$7,21
�6WDWLRQ�

6,=(
�DFUHV�

�1 ��������WR�������� ���

�6 ��

�$ �������WR�������� ���

��$ �����%5�WR�������%5 �����

��% �������WR������%5 ���

��$ �������WR��������������%5� ���

��% �������WR������� ���

��$ ��

��% �������WR������� ���

-RQHV�2\VWHUEHG ������WR������� ���

7RWDO �����

1RWH�
• EROG�²�QRW�XVHG�EHFDXVH�DUHDV�DUH�QRW�GLNHG
• �%5��LQGLFDWHV�WKH�VWDWLRQLQJ�XS�%DFN�5LYHU�
6RXUFH���(QJLQHHULQJ�$SSHQGL[�

������ 'LVSRVDO�$UHD��1

$UHD��1�LV�WKH�XSSHUPRVW�GLVSRVDO�DUHD�LQ�WKH�KDUERU���$UHD��1�ZLOO�QRW�EH�XVHG�IRU�WKLV
KDUERU� H[SDQVLRQ� SURMHFW� EHFDXVH� LW� LV� QRUPDOO\� XVHG� IRU� PDLQWHQDQFH� GUHGJLQJ
XSVWUHDP�RI�6WDWLRQ����������LW�KDV�D�VPDOO�FDSDFLW\��DQG�LW�FRQWDLQV�FRPPHUFLDO�JUDGH
VDQG�ZKLFK�ZRXOG�EH�FRYHUHG�E\�GUHGJHG�PDWHULDO�IURP�WKH�ORZHU�KDUERU�

������ 'LVSRVDO�$UHD���6

$UHD��6�LV�QRW�DFFHVVLEOH�E\�ODQG�DQG�WKH�DUHD�LV�QRW�GLNHG���6DQG�KDV�EHHQ�PRXQGHG�LQ
WKH�DUHD�EXW�KDV�QRW�EHHQ�UHXVHG�EHFDXVH�LW�LV�QRW�HFRQRPLFDOO\�IHDVLEOH�WR�UHPRYH�WKH
PDWHULDO�� � �$UHD� �6� KDV� EHHQ� LQDFWLYH� IRU� VHYHUDO� \HDUV� DQG�ZLOO� QRW� EH� XVHG� IRU� WKLV
KDUERU�H[SDQVLRQ�SURMHFW�

������ 'LVSRVDO�$UHD

'LVSRVDO�DUHD��$�LV�H[SHFWHG�WR�EH�ILOOHG�E\��������(OHFWULF�SRZHUOLQHV�FURVV�WKH�GLVSRVDO
DUHD��DQG�WKH�GLNHV�FDQQRW�EH�UDLVHG�DJDLQ�XQWLO�WKH�SRZHUOLQHV�DUH�UHORFDWHG�RU�UDLVHG�
7KHUH�LV�QRW�VXIILFLHQW�FOHDUDQFH�EHWZHHQ�WKH�WRS�RI�WKH�GLNH�DQG�WKH�ORZ��VDJ��SRLQW�RI
WKH�SRZHUOLQHV��'LVSRVDO�DUHD��$�ZLOO�QRW�EH�XVHG�IRU�WKLV�KDUERU�H[SDQVLRQ�SURMHFW�
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������� 'LVSRVDO�$UHDV���$����%����$����%����$��DQG���%�

'LVSRVDO�DUHDV���$����%����$����%�DUH�DOO�GLNHG�GLVSRVDO�DUHDV�DQG�DUH�FRQWLJXRXV��7KH\
DUH�ORFDWHG�IURP�VRXWK�RI�WKH�+LJKZD\����EULGJH�HDVW�WR�$UHD���%����7KHVH�DUHDV�ZLOO�EH
XVHG� LQ� WKH� H[SDQVLRQ� SURMHFW�� H[FHSW� IRU� 'LVSRVDO� DUHD� ��%�� ,W� ZLOO� QRW� EH� XVHG� IRU
KDUERU�H[SDQVLRQ�EHFDXVH�RI�D�VFKHGXOHG�GLVSRVDO�DUHD�LPSURYHPHQW�SURMHFW��'LVSRVDO
DUHD���$�LV�QRW�GLNHG�DQG�FDQQRW�EH�XVHG�DJDLQ�XQWLO�GLNHV�DQG�DQ�LQWHULRU�ELUG�LVODQG
DUH�FRQVWUXFWHG�DQG�RWKHU�PLWLJDWLRQ�LV�FRPSOHWHG��'LVSRVDO�DUHD���%�LV�FRQWLJXRXV� WR
��$�� LV� GLNHG�� DQG�ZLOO� EH�XVHG� LQ� WKH� H[SDQVLRQ� SURMHFW��'UHGJHG�PDWHULDO� IURP� WKH
VHGLPHQW�EDVLQ�LV�JHQHUDOO\�SODFHG�LQWR���$����%��DQG���$

������� -RQHV�2\VWHUEHG�,VODQG�'LVSRVDO�$UHD�

7KLV�DUHD�LV�WKH�ORZHUPRVW�XSODQG�FRQILQHG�GLVSRVDO�DUHD�IRU�WKH�KDUERU���$�SRUWLRQ�RI
WKLV�GLVSRVDO�DUHD�LV�ZLWKLQ�WKH�OLPLWV�RI�WKH�7\EHH�1DWLRQDO�:LOGOLIH�5HIXJH��7KLV�DUHD
ZLOO�EH�XVHG�IRU�WKH�H[SDQVLRQ�SURMHFW�

������� 2FHDQ�'UHGJHG�0DWHULDO�'LVSRVDO�6LWH�

0DWHULDO� IURP�6WDWLRQ� ������ WR� WKH� VHDZDUG� HQG� RI� WKH� HQWUDQFH� FKDQQHO� LV� JHQHUDOO\
UHPRYHG�E\�KRSSHU�GUHGJHV�DQG�SODFHG� LQWR� WKH�RIIVKRUH�GLVSRVDO�DUHD�� �7KH� VLWH�KDV
ZDWHU�GHSWKV�UDQJLQJ�IURP�²���IHHW��0/:�WR�²���IHHW��0/:�

���� 2SHUDWLRQ�$QG�0DLQWHQDQFH�3UDFWLFHV

������ $GYDQFHG�0DLQWHQDQFH

$GYDQFHG�PDLQWHQDQFH�KDV�EHHQ�DXWKRUL]HG� LQ�6DYDQQDK�+DUERU�� ,W� LV� WKH� DGGLWLRQDO
GHSWK� VSHFLILHG� WR� EH� GUHGJHG� EH\RQG� WKH� DXWKRUL]HG� SURMHFW� GLPHQVLRQV� IRU� WKH
SXUSRVH� RI� UHGXFLQJ� RYHUDOO� PDLQWHQDQFH� FRVWV� E\� GHFUHDVLQJ� WKH� IUHTXHQF\� RI
GUHGJLQJ�� � 7KH� H[LVWLQJ� SURMHFW� GLPHQVLRQV� DQG� DXWKRUL]HG� DGYDQFH� PDLQWHQDQFH
GHSWKV�DUH�OLVWHG�LQ�)LJXUH�����
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(QWUDQFH�&KDQQHO
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�������%�WR��������% �� ��� � ��

������6RXUFH���(QJLQHHULQJ�$SSHQGL[�

������ 2SHUDWLRQDO�3URFHGXUHV

7KH�H[LVWLQJ�QDYLJDWLRQ� FKDQQHO� LV�QRW�SUHVHQWO\�GHVLJQHG� WR�SURYLGH� WZR�ZD\� WUDIILF
IRU� DOO� YHVVHOV� XVLQJ� WKH�SURMHFW��+RZHYHU�� WKH�KDUERU�SLORWV� LQGLFDWHG� WKDW� WKH\�KDYH
LQVWLWXWHG�WKHLU�RZQ�V\VWHP�RI�WUDIILF�FRQWURO�WKDW�DOORZV�WKHP�WR�KDYH�WZR�ZD\�WUDIILF
LQ� FHUWDLQ� UHDFKHV�� 7KH� WUDIILF� FRQWURO� V\VWHP�JHQHUDOO\� FRQVLVWV� RI� WKH� SLORWV� RQERDUG
DQ\�YHVVHO�XQGHU�ZD\�EHLQJ� LQ� FRQVWDQW� FRQWDFW�ZLWK�SLORWV�RQ�RWKHU�PRYLQJ�YHVVHOV�
7KLV�SHUPLWV� WKH�SLORWV� WR�DGMXVW� WKH� VSHHG�RI� WKH�YHVVHO�DQG� WLPH�PHHWLQJV�ZKHQ� WKH
YHVVHOV�DUH�LQ�UHDFKHV�ZKHUH�WKH�FXUUHQWV��FKDQQHO�EDQNV��DQG�RU�RWKHU�PRRUHG�YHVVHOV
GR�QRW�DIIHFW�WKH�KDQGOLQJ�RI�WKH�YHVVHOV�XQGHU�ZD\�

$FFRUGLQJ� WR� WKH� SLORWV�� GHHS� GUDIW� YHVVHOV� DYRLG�PHHWLQJ� LQ� WKH� &LW\� )URQW� &KDQQHO
�DSSUR[LPDWHO\� 6WDWLRQV� ������� WR� �������� DQG� LQ� WKH� %LJKW� &KDQQHO� �DSSUR[LPDWHO\
6WDWLRQV�������� WR����������7KHVH�DUH�DUHDV�ZKHUH� VKLSV� DUH� DOLJQLQJ� WR� WUDQVLW�XQGHU
WKH� 7DOPDGJH� %ULGJH� RU� WLGDO� FXUUHQWV� DIIHFW� VKLS� KDQGOLQJ�� 7KH� KDUERU� SLORWV� DOVR
LQGLFDWHG� WKDW� WKH\� UHTXLUH� IRXU� IHHW�RI�XQGHUNHHO� FOHDUDQFH� WR�PRYH�D�YHVVHO��9HVVHOV
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GUDIWLQJ�PRUH�WKDQ����IHHW�ZDLW�IRU�DGHTXDWH�WLGH�VWDJH�WR�SURYLGH�WKH�GHVLUHG�XQGHUNHHO
FOHDUDQFH�

7KH�KDUERU�SLORWV� LQGLFDWHG� WKHUH�DUH�UHDFKHV� LQ� WKH�FKDQQHO�ZKHUH� WKH\�DUH�SUHVHQWO\
KDYLQJ�GLIILFXOW\�PDQHXYHULQJ�GHHS�GUDIW�YHVVHOV��2QH�DUHD�LV�WKH�EHQG�LQ�WKH�YLFLQLW\
RI� 6WDWLRQ���������7KH\� LQGLFDWHG� WKDW� WKH� FXUUHQWV�RQ� WKH� RXWVLGH� RI� WKLV� EHQG� HIIHFW
YHVVHOV�RQ�DQ�LQERXQG�WUDQVLW�DQG�DGGLWLRQDO�ZLGWK�ZRXOG�KHOS�WKHP�QDYLJDWH�WKURXJK
WKLV� UHDFK�� ,Q� DGGLWLRQ�� WKH� UHDFK� EHWZHHQ� 6WDWLRQV� ������� DQG� ������� LV� GLIILFXOW� WR
QDYLJDWH�RQ�WKH�QRUWK�VLGH�GXULQJ�FHUWDLQ�VWDJHV�RI�WKH�WLGH��$GGLWLRQDO�ZLGWK�WKURXJK
WKLV�WXUQ�ZRXOG�EH�EHQHILFLDO�

������ 6KRDOLQJ�DQG�0DLQWHQDQFH

$�GHWDLOHG� GLVFXVVLRQ� RI� VKRDOLQJ� UDWHV� DQG� ORFDWLRQV� LV� LQFOXGHG� LQ� WKH� (QJLQHHULQJ
$SSHQGL[�� � 0DLQWHQDQFH� GUHGJLQJ� LQ� WKH� HQWUDQFH� FKDQQHO� DQG� LQQHU� KDUERU� LV
SHUIRUPHG� UHJXODUO\� LQ� 6DYDQQDK� +DUERU�� � 0DLQWHQDQFH� GUHGJLQJ� LQ� WKH� HQWUDQFH
FKDQQHO�LV�SHUIRUPHG�E\�KRSSHU�GUHGJHV�WKDW�JHQHUDOO\�ZRUN�IURP�'HFHPEHU�WKURXJK
0DUFK� RI� HDFK� \HDU�� � 'UHGJLQJ� LV� UHVWULFWHG� WR� WKLV� SHULRG� WR� PLQLPL]H� WKH� LPSDFW
GUHGJLQJ� KDV� RQ� HQGDQJHUHG� VHD� WXUWOHV�� � 3LSHOLQH� GUHGJHV� SHUIRUP� PDLQWHQDQFH
GUHGJLQJ� LQ� WKH� LQQHU� KDUERU�� � $W� WKH� SUHVHQW� WLPH�� GUHGJLQJ� XSVWUHDP� RI� 0LOH� �
�DSSUR[LPDWHO\�6WDWLRQ���������FDQQRW�EH�SHUIRUPHG�EHWZHHQ����0DUFK�DQG����0D\�RI
HDFK�\HDU���7KLV�UHVWULFWLRQ�LV�LPSRVHG�E\�WKH�*HRUJLD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV
WR� SURWHFW� WKH� VSDZQLQJ� RI� VWULSHG� EDVV� LQ� WKH� XSSHU� HVWXDU\� RI� WKH� KDUERU�
0DLQWHQDQFH�GUHGJLQJ�LV�JHQHUDOO\�EHLQJ�SHUIRUPHG�LQ�WKH�KDUERU�WKURXJKRXW�WKH�\HDU
H[FHSW�GXULQJ�WKH�UHVWULFWHG�WLPHV�

7KH� ORQJ�WHUP� KLVWRULFDO� DYHUDJH� DQQXDO� VKRDOLQJ� UDWH� LQ� 6DYDQQDK� +DUERU� RI� ���
PLOOLRQ� FXELF� \DUGV� SHU� \HDU� KDV� UHPDLQHG� UHODWLYHO\� FRQVWDQW� RYHU� WKH� ODVW� ��� \HDUV�
7KH�HVWXDU\�DSSHDUV�WR�EH� LQ�HTXLOLEULXP��DQG�WKH�LQIORZ�IURP�XSVWUHDP�LV�FRQWUROOHG
E\�D�VHULHV�RI�PDMRU�UHVHUYRLUV���7KH�VHGLPHQW�EDVLQ�FRQWLQXHV�WR�IXQFWLRQ�HYHQ�WKRXJK
WKH� WLGH�JDWH� VWUXFWXUH�ZDV� WDNHQ�RXW�RI�RSHUDWLRQ� LQ������� �7KH�.LQJV� ,VODQG� WXUQLQJ
EDVLQ� IXQFWLRQV� DV� D� VHGLPHQW� WUDS� LQ� WKH� XSSHU� UHDFKHV� RI� WKH� KDUERU� DQG� �� IHHW� RI
DGGLWLRQDO�DGYDQFH�PDLQWHQDQFH�ZLOO�EH�FRPSOHWHG�SULRU�WR�WKH�FRPPHQFHPHQW�RI� WKH
H[SDQVLRQ�GUHGJLQJ�

���� (QYLURQPHQWDO�&RQVLGHUDWLRQV

������ 1DWLRQDO�:LOGOLIH�5HIXJHV

7KHUH�DUH�WZR�QDWLRQDO�ZLOGOLIH�UHIXJHV�DGMDFHQW�WR�6DYDQQDK�+DUERU�

7KH� 6DYDQQDK� 1DWLRQDO� :LOGOLIH� 5HIXJH� FRQWDLQV� DSSUR[LPDWHO\� ������� DFUHV� RI
IUHVKZDWHU� PDUVKHV�� ERWWRPODQG� KDUGZRRG� VZDPS�� WLGDO� ULYHUV�� DQG� FUHHNV�� � ,W� LV
ORFDWHG�DORQJ�WKH�QRUWKHUQ�VLGH�RI�WKH�KDUERU�MXVW�XSVWUHDP�RI�+XWFKLQVRQ�,VODQG�WR�WKH
XSSHU�HQG�RI�WKH�SURMHFW��DQG�WKH�WRWDO�UHIXJH�H[WHQGV�XS�WR�QDYLJDWLRQ�FXW�DQG�EHQG���
QHDU� 5LYHU� 0LOH� ���� � 7KLV� DUHD� LV� PDQDJHG� IRU� YDULRXV� ILVK� DQG� ZLOGOLIH� UHVRXUFHV�
FRQFHQWUDWLQJ�RQ�PLJUDWRU\�ZDWHUIRZO�
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7KH�7\EHH�1DWLRQDO�:LOGOLIH�5HIXJH�ZDV�HVWDEOLVKHG�LQ������DV�D�VLWH�IRU�WKH�SURWHFWLRQ
RI� XQLTXH� FRDVWDO�ZLOGOLIH� VSHFLHV�� � ,W� LV� ORFDWHG� DORQJ� WKH� QRUWKHUQ� VLGH� RI� WKH� ORZHU
KDUERU���7KH�UHIXJH�LQFOXGHV�D�SRUWLRQ�RI�WKH�-RQHV�2\VWHUEHG�,VODQG�'LVSRVDO�$UHD�

������ *URXQGZDWHU

,Q� WKH�SDVW�� DQ\�SURSRVHG�GHHSHQLQJ�RI�6DYDQQDK�+DUERU�KDV� UDLVHG�TXHVWLRQV� DERXW
WKH� SRVVLEOH� HIIHFWV� WKLV� DFWLRQ� ZRXOG� KDYH� RQ� WKH� FRQILQLQJ� OD\HU� RI� WKH� SULQFLSDO
DUWHVLDQ�DTXLIHU��NQRZQ�DV�WKH�)ORULGDQ�DTXLIHU��%UHDFKLQJ�RI�WKH�FRQILQLQJ�OD\HU�FRXOG
KDYH�VHULRXV�FRQVHTXHQFHV�DV�WKH�DTXLIHU� LV� WKH�SULPDU\�VXSSO\�RI� IUHVK�ZDWHU� IRU� WKH
FLW\�RI�6DYDQQDK��QHLJKERULQJ�DUHDV� LQ�6RXWK�&DUROLQD� LQFOXGLQJ�+LOWRQ�+HDG� ,VODQG�
DQG�YLUWXDOO\�WKH�HQWLUH�FRDVWDO�DUHD�RI�*HRUJLD�

$GGLWLRQDO� LQIRUPDWLRQ�ZDV�QHHGHG�GXULQJ� WKLV� IHDVLELOLW\� VWXG\� WR� DGHTXDWHO\� DVVHVV
WKH�SRVVLEOH�HIIHFWV�RI�D�GHHSHQHG�FKDQQHO�RQ� WKH�8SSHU�)ORULGDQ� �SULQFLSDO� DUWHVLDQ�
DTXLIHU� WKDW� XQGHUOLHV� WKH� HQWLUH� SURMHFW� DUHD�� � $GGLWLRQDO� VWXGLHV�ZHUH� FRQGXFWHG� WR
YHULI\� WKH� JHQHUDOL]HG� GDWD� DYDLODEOH� IURP� SUHYLRXV� VWXGLHV� RI� WKH� DTXLIHU�� � 7KHVH
VWXGLHV�DOVR�HYDOXDWHG�SRWHQWLDO� LPSDFWV�WR� WKH�FRQILQLQJ� OD\HU�GXH� WR�UHPRYLQJ�VRPH
FRQILQLQJ�DQG�UHOLFW�VWUHDP�FKDQQHO�PDWHULDO�GXULQJ�D�GHHSHQLQJ�SURMHFW�

������ +D]DUGRXV��7R[LF��DQG�5DGLRDFWLYH�:DVWHV

7KH�6DYDQQDK�+DUERU�LV�KRPH�WR�QXPHURXV�LQGXVWULHV�DQG�VKLSSLQJ�DFWLYLWLHV���(DFK�RI
WKHVH� SUHVHQWV� D� SRWHQWLDO� IRU� FRQWDPLQDWLRQ� WR� WKH� KDUERU� HLWKHU� GXH� WR� UHJXODU
SUDFWLFHV�RU�DFFLGHQWV���,Q�DGGLWLRQ��WKHUH�LV�DOZD\V�WKH�SRWHQWLDO�IRU�LOOHJDO�GLVFKDUJHV�RI
KD]DUGRXV��WR[LF��RU�UDGLRDFWLYH�ZDVWHV��+75:���HLWKHU�E\�DQ�LQGLYLGXDO�RU�E\�LQGXVWU\�
7KHVH� W\SHV� RI� DFWLYLWLHV� DUH� XVXDOO\� UHSRUWHG� RU� GLVFRYHUHG� DQG� DQ\� WKUHDWV� WR� WKH
HQYLURQPHQW�DUH�PLQLPL]HG���,Q�DQ\�LQVWDQFH��GLVFKDUJHV�RI�+75:�WR�WKH�KDUERU�ZDWHUV
XVXDOO\� SRVH� QR� WKUHDW� RI� DFFXPXODWLRQ� LQ� WKH� ERWWRP� VHGLPHQWV�� � 7KLV� LV� GXH� WR� WKH
JUHDW� DPRXQW� RI� GLOXWLRQ� DQG�GLVSHUVLRQ� FDXVHG�E\� WKH� UHJXODU� IORZ�RI�ZDWHUV� LQ� WKH
KDUERU�

���� &XOWXUDO�5HVRXUFHV

7KHUH�DUH�WZR�KLVWRULF�VLWHV� LQ�6DYDQQDK�+DUERU� WKDW�FRXOG�EH�DIIHFWHG�E\�DQ\�KDUERU
H[SDQVLRQ�SURMHFW�� �2OG�)RUW� -DFNVRQ� LV� ORFDWHG�DW� WKH�DSSUR[LPDWH�FHQWHU�RI� WKH� LQQHU
KDUERU�DQG�WKH�&66�*HRUJLD�ZUHFN�LV�ORFDWHG�DFURVV�WKH�FKDQQHO�IURP�WKH�IRUW�

������ 2OG�)RUW�-DFNVRQ

2OG�)RUW�-DFNVRQ�+LVWRULF�6LWH�LV�RZQHG�E\�WKH�6WDWH�RI�*HRUJLD�DQG�DGPLQLVWHUHG�E\�WKH
&RDVWDO� +HULWDJH� 6RFLHW\�� � 7KH� VLWH� FRQVLVWV� RI� D� EULFN� IRUW�� PRDW�� DQG� VXUURXQGLQJ
EXULHG� DUFKDHRORJLFDO� GHSRVLWV�� � ,W� LV� VLJQLILFDQW� IRU� LWV� DUFKLWHFWXUH�� DVVRFLDWLRQ� ZLWK
LPSRUWDQW� HYHQWV�� DQG� DUFKDHRORJ\�� � ,W� LV� ORFDWHG� DERXW� �� PLOHV� HDVW� RI� WKH� FLW\� RI
6DYDQQDK�DW�6WDWLRQ����������7KH�EDQN�RQ�HLWKHU�VLGH�RI�WKH�IRUW�KDV�D�KLVWRU\�RI�HURVLRQ
SUREOHPV�� � 6LQFH� WKH� ����V�� WKH� &RUSV� RI� (QJLQHHUV� KDV� SXPSHG� GUHGJHG� PDWHULDO
DURXQG�WKH�IRUW�WR�UDLVH�WKH�JURXQG�HOHYDWLRQ�WR�UHGXFH�IORRGLQJ���,W�DOVR�SODFHG�ULSUDS
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RQ�WKH�ULYHUEDQN�DGMDFHQW�WR�WKH�IRUW�SURSHUW\�DQG�FRQVWUXFWHG�D�VWHHO�VKHHW�SLOH�ZDOO�DW
WKH�LQWDNH�VWUXFWXUH�IRU�WKH�PRDW���7KH�PRDW�ZDOO�VLWV�RQ�WKH�ULYHUEDQN�DQG�KDV�EHHQ�KLW
E\�D�VKLS�RQ�RQH�RFFDVLRQ�

7KH�&RUSV�RI�(QJLQHHUV��6DYDQQDK�'LVWULFW��KDV�SUHSDUHG�D�0HPRUDQGXP�RI�$JUHHPHQW
EHWZHHQ� WKH� 'LVWULFW�� WKH� 6WDWH� RI� *HRUJLD�� WKH� &RDVWDO� +HULWDJH� 6RFLHW\�� DQG� WKH
$GYLVRU\�&RXQFLO�RQ�+LVWRULF�3UHVHUYDWLRQ�ZKLFK�VSHFLILHV�SURFHGXUHV�IRU�GHWHUPLQLQJ
WKH�FDXVHV�RI�WKH�HURVLRQ�SUREOHP��DQ\�SRVVLEOH�)HGHUDO�LQYROYHPHQW�ZLWK�WKH�SUREOHP�
SRWHQWLDO� VROXWLRQV�� DQG� IXQGLQJ� VRXUFHV�� 7KH� $JUHHPHQW� LV� LQFOXGHG� LQ� WKH
(QYLURQPHQWDO� ,PSDFW� 6WDWHPHQW�� � 0RVW� RI� WKH� HQJLQHHULQJ� VWXGLHV� UHTXLUHG� E\� WKH
$JUHHPHQW� ZLOO� EH� FRQGXFWHG� DV� SDUW� RI� WKH� SURSRVHG� 6DYDQQDK� +DUERU� ([SDQVLRQ
3URMHFW�GXULQJ�WKH�&RQWLQXLQJ�(QJLQHHULQJ�DQG�'HVLJQ��&('��SKDVH�

������ &66�*HRUJLD

7KH�&66�*HRUJLD� LV� WKH�ZUHFN� RI� D�&RQIHGHUDWH� LURQFODG� FRQVWUXFWHG� LQ� 6DYDQQDK� LQ
�����DQG�VFXWWOHG�WR�SUHYHQW�FDSWXUH�LQ��������,W�LV�ORFDWHG�RQ�WKH�QRUWK�VLGH�VORSH�RI�WKH
QDYLJDWLRQ�FKDQQHO�DFURVV�WKH�ULYHU�IURP�2OG�)RUW�-DFNVRQ���7KH�ZUHFN�VLWH�LV�VLJQLILFDQW
DW�WKH�1DWLRQDO�OHYHO�IRU�LWV�DUFKLWHFWXUH��DVVRFLDWLRQV�ZLWK�HYHQWV�DQG�SHRSOH��DQG�IRU�LWV
DUFKDHRORJ\�� � 7KH� VLWH�ZDV� ILUVW� ORFDWHG� LQ� ����� ZKHQ� LW� ZDV� LPSDFWHG� E\� D� KDUERU�
ZLGHQLQJ�SURMHFW�

0DLQWHQDQFH�GUHGJLQJ�RSHUDWLRQV�ZHUH�PRGLILHG�WR�OHVVHQ�LPSDFWV�WR�WKH�YHVVHO���$�VLGH
VORSH�VWDELOLW\�DQDO\VLV�LQGLFDWHG�WKH�VLGH�VORSH�RQ�WKH�QRUWK�VLGH�RI�WKH�FKDQQHO�ZRXOG
UHPDLQ� VWDEOH� LI� GUHGJLQJ� ZHUH� QRW� SHUIRUPHG�� � 3UHVHQW� PDLQWHQDQFH� GUHGJLQJ
SURFHGXUHV� UHVWULFW� GUHGJLQJ� D� ������IRRW� ORQJ� UHDFK� RI� WKH� FKDQQHO� EHWZHHQ� 6WDWLRQV
������� DQG� ������� ���� IHHW� RII� WKH� QRUWK� WRH�� � 7KLV� LV� WR� HQVXUH� WKDW� WKH�ZUHFN� LV� QRW
GDPDJHG��QRU�WKH�VLGH�VORSHV�LPSDFWHG��E\�GUHGJLQJ�DQG�DOVR�WR�SUHYHQW�GLVWXUEDQFH�RI
SRVVLEOH�OLYH�RUGQDQFH�WKDW�KDV�EHHQ�UHSRUWHG�WR�H[LVW�DGMDFHQW�WR�WKH�ZUHFN���0DLQWHQDQFH
GUHGJLQJ� LQ� WKH� UHPDLQLQJ� ����IRRW� ZLGH� E\� ������IRRW� ORQJ� VHFWLRQ� RI� WKLV� UHDFK� LV
SHUIRUPHG�ZKHQ�UHTXLUHG���7KLV�UHDFK�KDV���IHHW�RI�DGYDQFH�PDLQWHQDQFH�DQG�LV�GUHGJHG
WR����
�0/:���$�����IRRW�ZLGH�FKDQQHO�ZLWK�DSSURDFK�WUDQVLWLRQV��IRU�ZLGWK�DQG�GHSWK�
������IHHW�ORQJ�LV�WKH�FXUUHQW�GHVLJQ�FKDQQHO�WKURXJK�WKLV�UHDFK�

6DYDQQDK�'LVWULFW�KDV�SUHSDUHG�D�0HPRUDQGXP�RI�$JUHHPHQW�EHWZHHQ�WKH�'LVWULFW�DQG
WKH� VWDWHV� RI� *HRUJLD� DQG� 6RXWK� &DUROLQD� DQG� WKH� $GYLVRU\� &RXQFLO� RQ� +LVWRULF
3UHVHUYDWLRQ�ZKLFK�LGHQWLILHV�LPSDFWV�WR�WKH�VLWH��WKH�)HGHUDO�LQWHUHVW�LQ�PLWLJDWLQJ�WKHVH
LPSDFWV��PLWLJDWLRQ� DOWHUQDWLYHV�� DQG� IXQGLQJ� VRXUFHV�� 7KH�$JUHHPHQW� LV� LQFOXGHG� LQ
WKH�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�
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���� 6RFLRHFRQRPLF�&RQVLGHUDWLRQV

������ +XPDQ�5HVRXUFHV

+XPDQ� UHVRXUFHV� RI� WKH� VWXG\� DUHD� LQFOXGH� WKH� SRSXODWLRQV� RI� &KDWKDP� &RXQW\� LQ
*HRUJLD�DQG�-DVSHU�&RXQW\�LQ�6RXWK�&DUROLQD���7KH�WZR�FRXQWLHV�KDG�D������SRSXODWLRQ
RI���������

������ 'HYHORSPHQW�DQG�(FRQRP\

7KHUH� LV�D�VLJQLILFDQW�HFRQRPLF� LPSDFW� IURP� WKH�3RUW�RI�6DYDQQDK�RQ� LWV� VXUURXQGLQJ
DUHD�DQG� WKH� VWDWH�RI�*HRUJLD�� �(FRQRPLF� LPSDFWV� FDQ�EH�PHDVXUHG� LQ� WHUPV�RI�GLUHFW
DQG�LQGLUHFW�HPSOR\PHQW��LQFRPH��DQG�LQGXVWU\�UHYHQXHV���7KH�LPSDFWV�DUH�JUHDWHVW�LQ
&KDWKDP� DQG� -DVSHU� FRXQWLHV� \HW� DIIHFW� WKH� HQWLUH� VXUURXQGLQJ� UHJLRQ�� � ,Q� �����
%RR]Ã$OOHQ� 	� +DPLOWRQ� FRQGXFWHG� DQ� (FRQRPLF� ,PSDFW� 6WXG\� IRU� WKH� *HRUJLD� 3RUWV
$XWKRULW\·V� 6DYDQQDK� IDFLOLWLHV�� � 7KLV� VWXG\� IRXQG� WKDW� WKH� QXPEHU� RI� HPSOR\HHV� LQ
RUJDQL]DWLRQV� WKDW� DUH� FRQQHFWHG� ZLWK� SRUW� FRPPHUFH� IURP� WKH� 3RUW� RI� 6DYDQQDK
H[FHHGV��������� �7KH�HFRQRPLF�LPSDFW�WR�WKH�UHJLRQ�LV�JUHDWHVW�IRU�FRQWDLQHUL]HG�FDUJR
DV� WKLV� KLJK� YDOXH� FDUJR� UHSUHVHQWV� D� YHU\� ODUJH� VKDUH� RI� WKH� YDOXH� RI� FRPPRGLWLHV
KDQGOHG�DW� WKH�3RUW�RI�6DYDQQDK�� �)LJXUH�����VXPPDUL]HV� WKH� LPSDFW�RI�FDUJR�DFWLYLW\
IURP� WKH�3RUW�RI�6DYDQQDK��EUHDNLQJ�RXW� WKH� LPSDFWV�RI� FRQWDLQHU� FDUJRHV� IURP�RWKHU
FDUJRHV�DQG�WKH�WRWDO�

)LJXUH�����'LUHFW��,QGXFHG��DQG�5HODWHG�(FRQRPLF�,PSDFW�IURP�6DYDQQDK�+DUERU�E\�&DUJR
7\SH

(&2120,&
,03$&7

&$7(*25<

&217$,1(56 27+(5�&$5*2 727$/

12� 3(5&(17
2)�727$/

12� 3(5&(17
2)�727$/

12� 3(5&(17
2)�727$/

-REV ������ ��� ����� ��� ������ ����

:DJHV ������ ��� ���� ��� ������ ����

6DOHV�	�5HYHQXH ������� ��� ������ ��� ������� ����

6WDWH�	�/RFDO�7D[HV ���� ��� ��� ��� ��� ����

6RXUFH��%RR]Ã$OOHQ�	�+DPLOWRQ�(FRQRPLF�,PSDFW�6WXG\�������

7KH�3RUW�RI�6DYDQQDK·V�FRQWDLQHU�DFWLYLW\�SURGXFHV�DERXW����SHUFHQW�RI�WKH�3RUWV·�WRWDO
HFRQRPLF�LPSDFW�WR�WKH�6WDWH�DQG�EURDGHU�UHJLRQ���(FRQRPLF�LPSDFW�PD\�EH�GHILQHG�E\
MREV��ZDJHV��VDOHV�	�UHYHQXH��DQG�VWDWH�DQG�ORFDO�WD[HV���7RWDO�HFRQRPLF�LPSDFWV�LQFOXGH
GLUHFW�� LQGXFHG� �LQGLUHFW� DQG� VHFRQGDU\��� DQG� UHODWHG� FDWHJRULHV�� � 5HPDLQLQJ� EHQHILWV
DUH� JHQHUDWHG� IURP� EUHDNEXON� DQG� EXON� FRPPRGLWLHV� PRYLQJ� WKURXJK� WKH� 3RUW� DQG
DFFRXQW�IRU����SHUFHQW�RI�WRWDO�HFRQRPLF�EHQHILWV�
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&RQWDLQHUV� JHQHUDWH� URXJKO\� ILYH� WLPHV� WKH� HFRQRPLF� LPSDFWV� SURYLGHG� E\� D� WRQ� RI
EUHDN�EXON�FDUJR��VXFK�DV�SDSHU�SURGXFWV��DQG�WHQ�WLPHV�WKH�LPSDFWV�SURYLGHG�E\�D�WRQ
RI�EXON�SURGXFWV��VXFK�DV�JUDLQ��7KHVH�XQGHUVFRUH�WKH�LPSRUWDQW�UROH�SOD\HG�E\�WKH�3RUW
RI�6DYDQQDK�DQG�SDUWLFXODUO\�LWV�*DUGHQ�&LW\�&RQWDLQHU�7HUPLQDO�LQ�WKH�HFRQRP\�RI�WKH
UHJLRQ�

���� 0LOLWDU\�5DSLG�'HSOR\PHQW

7KH� 3RUW� RI� 6DYDQQDK� LV� RQH� RI� VHYHQ� VWUDWHJLF� VHDSRUWV� GHVLJQDWHG� WR� VXSSRUW
GHSOR\PHQW�RI�VHOHFWHG�DUPHG�IRUFHV�FRPEDW�XQLWV�DQG�VXSSRUW�HOHPHQWV�� �7KH�3RUW�RI
6DYDQQDK�LV�WKH�GHVLJQDWHG�6HD�3RUW�RI�(PEDUNDWLRQ�IRU�YHKLFOHV�DQG�HTXLSPHQW�IURP
WKH��UG�,QIDQWU\�'LYLVLRQ��0HFKDQL]HG��DW�)RUW�6WHZDUW��KHOLFRSWHUV�IURP�+XQWHU�$UP\
$LUILHOG�� DQG� HOHPHQWV� IURP� WKH� ��WK� ,QIDQWU\� 'LYLVLRQ�� )RUW� %HQQLQJ�� � 7KH� PLOLWDU\
YHVVHOV�WKDW�DUH�XVHG�IRU�GHSOR\PHQW�DW�WKH�3RUW�LQFOXGH�ODUJH�UROO�RQ�UROO�RII�IDVW�VHDOLIW
VKLSV�����IHHW�ORQJ�ZLWK�D�ORDGHG�GUDIW�RI�������IHHW���6LQFH�HPHUJHQF\�GHSOR\PHQW�FDQ
RFFXU� DW� DQ\� WLPH�� LW� LV� YLWDO� WR� QDWLRQDO� VHFXULW\� WKDW� WKH� QDYLJDWLRQ� FKDQQHO� DQG
GHVLJQDWHG� FRQWDLQHU� EHUWKV� DW� *DUGHQ� &LW\� 7HUPLQDO� EH� PDLQWDLQHG� DW� DQ� DGHTXDWH
GHSWK� WR� DFFRPPRGDWH� WKHVH� YHVVHOV�� � 7KHUH� LV� QR� DOWHUQDWH� SRUW� RI� HPEDUNDWLRQ� IRU
GHSOR\PHQW� E\� WKHVH� LQVWDOODWLRQV�� � 7KH� FXUUHQW� ���IRRW� SURMHFW� SURYLGHV� DGHTXDWH
FKDQQHO�GHSWK�IRU�UDSLG�GHSOR\PHQW�IURP�WKH�3RUW�RI�6DYDQQDK�
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�� 352%/(0�,'(17,),&$7,21

���� )XWXUH�&RQGLWLRQV�:LWKRXW�3URMHFW

,Q�RUGHU� WR�HYDOXDWH� LPSDFWV�RI�DOWHUQDWLYHV� IRU�KDUERU�H[SDQVLRQ�� LW�ZDV�QHFHVVDU\� WR
SUHGLFW� FRQGLWLRQV� WKDW� ZLOO� OLNHO\� RFFXU� LQ� WKH� IXWXUH� ZLWKRXW� DQ� H[SDQVLRQ� SURMHFW�
7KLV�EDVHOLQH�FRQGLWLRQ�FRQVLGHUV�DQ�DQDO\VLV�SHULRG�RI����\HDUV�

������ )HGHUDO�1DYLJDWLRQ�3URMHFW

7KHUH�DUH�QR�SODQV�E\�)HGHUDO��VWDWH��RU�RWKHU�DJHQFLHV�WR�GHHSHQ��H[SDQG��RU�RWKHUZLVH
LPSURYH�WKH�QDYLJDWLRQ�SURMHFW�LQ�WKH�DEVHQFH�RI�D�KDUERU�H[SDQVLRQ�SURMHFW�DGGUHVVHG
E\�WKLV�VWXG\�

������ 2SHUDWLRQ�DQG�0DLQWHQDQFH

$QQXDO�RSHUDWLRQ�DQG�PDLQWHQDQFH�SUDFWLFHV�ZLOO� FRQWLQXH�XQGHU�FXUUHQW�SURFHGXUHV�
7KHUH� LV� QR� LQGLFDWLRQ� WKDW� VKRDOLQJ� UDWHV� DQG� GUHGJLQJ� YROXPHV� ZLOO� FKDQJH
DSSUHFLDEO\�LQ�WKH�IXWXUH�

������ (QYLURQPHQWDO�5HVRXUFHV

:LWKRXW�D�KDUERU�H[SDQVLRQ�SURMHFW��HQYLURQPHQWDO� LPSDFWV�VLPLODU�WR�WKRVH�SUHVHQWO\
H[SHULHQFHG�ZRXOG�EH�H[SHFWHG�WR�FRQWLQXH�� �7HPSRUDU\�GHVWUXFWLRQ�RI�WKH�KDELWDW�IRU
HVWXDULQH� DQLPDOV� WKDW� DUH� IRXQG� LQ� WKH� VHGLPHQWV�� SULPDULO\� ZRUPV� DQG� RWKHU
LQYHUWHEUDWHV�� ZRXOG� FRQWLQXH� ZLWK� PDLQWHQDQFH� GUHGJLQJ�� � 7KLV� LPSDFW� ZRXOG� EH
UHOLHYHG�DV�QHDUE\�SLRQHHU�VSHFLHV�LQYDGH�WKH�QHZ�KDELWDW�DQG�UHHVWDEOLVK�SRSXODWLRQV�

6HGLPHQWV� WKDW� DUH� URXWLQHO\� UHPRYHG� IURP� WKH� FKDQQHO� E\� PDLQWHQDQFH� GUHGJLQJ
ZRXOG�FRQWLQXH�WR�EH�SODFHG�LQ�WKH�FRQILQHG�GLVSRVDO�DUHDV���,PSDFWV�WKDW�KDYH�RFFXUUHG
DV� D� UHVXOW� RI�SULRU� FRQWLQXLQJ�GLVSRVDO� RSHUDWLRQV�ZRXOG� FRQWLQXH�� �+DELWDW� WKDW� KDV
EHHQ�DOWHUHG�LQ�WKH�GLVSRVDO�DUHDV�GXULQJ�SDVW�GUHGJLQJ�ZRXOG�EH�FRYHUHG�DQG�ORVW� WR
WKH� VSHFLHV�RI� WKH�DUHD�� �1HZ� LQGLYLGXDOV�ZRXOG�EH� H[SHFWHG� WR� UHFRORQL]H� WKH�QHZO\
H[SRVHG� KDELWDW�� � ,PSDFWV� IURP� WKH� FRQILQHG� GLVSRVDO� DUHD� ZHLU� HIIOXHQW� ZRXOG� EH
H[SHFWHG� WR� FRQWLQXH� GXULQJ� WKH� SHULRGLF� GUHGJLQJ� F\FOH�� � 6SHFLHV� RI� ILVK� DQG� RWKHU
HVWXDULQH�OLIH�WKDW�XVH�VLWHV�DGMDFHQW�WR�WKH�ZHLUV�ZKHQ�QR�GLVFKDUJHV�DUH�RFFXUULQJ�PD\
OHDYH�WKH�DUHD�ZKHQ�WKH�ZHLUV�DUH�XVHG�DQG�UHWXUQ�ZKHQ�GLVFKDUJHV�FHDVH�

0RVW� RI� WKH� HQYLURQPHQWDO� FRQGLWLRQV� RI� WKH� DUHD� DUH� QRW� H[SHFWHG� WR� FKDQJH
VLJQLILFDQWO\�GXULQJ�WKH����\HDU�SHULRG�RI�DQDO\VLV�� �$TXDWLF�KDELWDWV�VKRXOG� WKHUHIRUH
UHPDLQ�UHODWLYHO\�VWDEOH���6RPH�RI�WKH�PDUVK�YHJHWDWLRQ�DORQJ�0LGGOH�DQG�%DFN�5LYHUV
PD\� FKDQJH� WR� VRPH� GHJUHH� LQ� UHVSRQVH� WR� WKH� ORZHU� VDOLQLW\� ZKLFK� UHVXOWHG� IURP
WDNLQJ�WKH�WLGH�JDWH�VWUXFWXUH�RXW�RI�RSHUDWLRQ���(DUOLHU�VWXGLHV�LQGLFDWHG�VXFFHVVLRQ�ZDV
LQ�SURJUHVV�IROORZLQJ�UHPRYDO�RI�WKH�7LGH�*DWH�IURP�VHUYLFH��6WXGLHV�FRQGXFWHG�DV�SDUW
RI� WKLV� H[SDQVLRQ� SURMHFW� LQGLFDWHG� WKH� UDWH� DQG� H[WHQW� RI� WKLV� VXFFHVVLRQ� PD\� EH
RFFXUULQJ�WR�D�OHVVHU�GHJUHH�WKDQ�SUHYLRXVO\�EHOLHYHG��7KH�DUHDO�H[WHQW�RI�PDUVKHV�PD\
GHFUHDVH�VOLJKWO\�WKURXJKRXW� WKH�KDUERU�DV�GHYHORSPHQW�FRQWLQXHV�DORQJ� WKH�HGJHV�RI
WKH�PDUVKHV�
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������ 3RUW�,QVWDOODWLRQV�DQG�)DFLOLWLHV

7KH� 3RUW� RI� 6DYDQQDK� LV� FXUUHQWO\� LQYHVWLQJ� LQ� SRUW� LQIUDVWUXFWXUH�� LQFOXGLQJ� EHUWKV�
FUDQHV�� DQG� FRQWDLQHU� VWRUDJH�VWDJLQJ� DUHDV�� WR� VXSSRUW� FXUUHQW� DQG� QHDU� IXWXUH
H[SDQVLRQ� RI� FDUJR� YROXPHV�� � $GGLWLRQDOO\�� IXWXUH� H[SDQVLRQ� RI� SRUW� DQG� ODQGVLGH
WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�LV�SODQQHG���)XWXUH�LQYHVWPHQWV�LQ�KDUERU�GHHSHQLQJ�DQG
SRUW� LQIUDVWUXFWXUH� DUH� LQWHUOLQNHG�� � :LWKRXW� GHHSHQLQJ� FXUUHQW� DQG� IXWXUH� FDUULHUV
VHUYLQJ� WKH� SRUW� ZLOO� LQFXU� RSHUDWLQJ� FRQVWUDLQWV� DQG� VXEVHTXHQW� LPSDFWV� WR� WKHLU
FRPSHWLWLYH� FRVW� SRVLWLRQ�� � ,QDGHTXDWH�ZDWHU�GHSWK�ZLOO� DOVR� LPSDFW� FDUULHU� GHFLVLRQV
UHJDUGLQJ�WKH�VL]H�RI�YHVVHOV�VHUYLQJ�6DYDQQDK�DQG�IOHHW�GHSOR\PHQW����7KH�IOHHW�VHUYLQJ
WKH� SRUW�� LQ� FRPELQDWLRQ� ZLWK� WKH� YROXPH� RI� FDUJRHV�PRYLQJ� WKURXJK� WKH� SRUW�� ZLOO
LPSDFW�WKH�VL]H�DQG�FDSDELOLWLHV�UHTXLUHG�RI�6DYDQQDK·V�IXWXUH�SRUW�IDFLOLWLHV�

������ 6RFLRHFRQRPLF�&RQVLGHUDWLRQV

7KH� SRSXODWLRQ� RI� WKH� VWXG\� DUHD� LV� SURMHFWHG� E\� WKH� %XUHDX� RI� (FRQRPLF� $QDO\VLV�
'HSDUWPHQW�RI�&RPPHUFH��WR�LQFUHDVH�IURP���������LQ������WR���������LQ�WKH�\HDU������
7KLV� UHSUHVHQWV�DQ�RYHUDOO�SRSXODWLRQ� LQFUHDVH�RI� DERXW� ���SHUFHQW�EHWZHHQ� WKH�\HDUV
�����DQG������� �7KLV�FRPSDUHV�ZLWK�WKH�H[SHFWHG�SRSXODWLRQ�JURZWK�RI����SHUFHQW�IRU
WKH�VWDWH�RI�*HRUJLD�����SHUFHQW�IRU�WKH�VWDWH�RI�6RXWK�&DUROLQD��DQG����SHUFHQW�IRU�WKH
8QLWHG�6WDWHV��DV�D�ZKROH��RYHU�WKH�VDPH�SHULRG�

8QGHU� :LWK� DQG� :LWKRXW� 3URMHFW� FRQGLWLRQV�� LW� LV� HVWLPDWHG� WKDW� FRQWDLQHU� YROXPHV
WKURXJK� WKH� SRUW� ZLOO� UHPDLQ� FRQVWDQW�� � +RZHYHU�� VKLSSHUV·� FRVW� RI� WUDQVSRUWLQJ
FRQWDLQHUL]HG�FDUJR� WKURXJK� WKH�SRUW�ZLOO�GHFUHDVH� IURP�FXUUHQW� OHYHOV�XQGHU�YDULRXV
ZLWK� SURMHFW� FRQGLWLRQV�� � /RZHU� WUDQVSRUWDWLRQ� FRVW� ZLOO� UHVXOW� IURP� RFHDQ� FDUULHUV
LQFXUULQJ�IHZHU�RSHUDWLQJ�FRQVWUDLQWV��VXFK�DV�WLGDO�GHOD\V�DQG�OLJKW�ORDGLQJ��DQG�IOHHW
IRUHFDVWV�LQGLFDWLQJ�WKDW�FDUULHUV�ZLOO�XVH�ODUJHU�FDSDFLW\��GHHS�GUDIW�YHVVHOV��ZKLFK�DUH
PRUH� HFRQRPLFDO�� WR� VHUYH� WKH� SRUW�� � 7KH� DELOLW\� RI� RFHDQ� FDUULHUV� WR� DFKLHYH� JUHDWHU
RSHUDWLQJ�HIILFLHQFLHV�LV�GLUHFWO\�FRUUHODWHG�ZLWK�VKLSSHUV�DELOLW\�WR�ORZHU�WUDQVSRUWDWLRQ
FRVWV�

8QGHU�ZLWKRXW�SURMHFW� FRQGLWLRQV�� WKHVH�SUREDEOH� WUDQVSRUWDWLRQ� FRVW� VDYLQJV� VXFK� DV
HFRQRPLF�LPSDFWV�ZLOO�QRW�EH�DFKLHYHG����6LPLODUO\��FRUUHVSRQGLQJ�WKLV�FRXOG�LPSDFW�WKH
FRPSHWLWLYH�DQG�PDUNHW�SRVLWLRQ�RI�WKH�3RUW��LQ�DGGLWLRQ�WR�EXVLQHVVHV�WKDW�UHO\�RQ�LW�IRU
WUDQVSRUWDWLRQ�RI�LPSRUW�DQG�H[SRUW�SURGXFWV�

���� 3UREOHPV�$QG�2SSRUWXQLWLHV

7KH� H[LVWLQJ� FRQGLWLRQV� DW� 6DYDQQDK� +DUERU� UHVXOW� LQ� SUREOHPV� IRU� H[LVWLQJ� DQG
SURMHFWHG� IXWXUH� FRPPHUFLDO� QDYLJDWLRQ�� � +RZHYHU�� D� VRXQG� SODQ� WR� DGGUHVV� WKHVH
SUREOHPV�FDQ�UHVXOW�LQ�DQ�RSSRUWXQLW\�IRU�WKH�3RUW�RI�6DYDQQDK�WR�UHPDLQ�D�ZRUOG�FODVV
SRUW�FDSDEOH�RI�VHUYLFLQJ�DOO�OLNHO\�SURMHFWHG�GHPDQGV�
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������ 3UREOHPV

7KH� FXUUHQWO\� DXWKRUL]HG� FKDQQHO� GHSWKV� LQ� 6DYDQQDK� +DUERU� FRQWLQXH� WR� FRQVWUDLQ
WUDIILF��8QGHU�SUHVHQW�FRQGLWLRQV��PDQ\�VKLSV�FDOOLQJ�WKH�SRUW�LQFXU�FRVWO\�WLGDO�GHOD\V
DQG� OLJKW� ORDGLQJ�� �$V� WUDIILF� FRQWLQXHV� WR� LQFUHDVH�� DQG� DV� YHVVHOV� LQ� WKH�ZRUOG� IOHHW
FRQWLQXH� WR� JURZ� LQ� VL]H� GXH� WR� WKH� UHWLUHPHQW� RI� VPDOOHU� VKLSV�� LQ� WKH� DEVHQFH� RI� D
KDUERU� H[SDQVLRQ� SODQ� WKH� SUREOHP� ZLOO� RQO\� EHFRPH� ZRUVH� LQ� WKH� IXWXUH�� � 6RPH
VKLSSHUV�PRGLI\�YHVVHO�LWLQHUDULHV�LQ�RUGHU�WR�DFFRPPRGDWH�WKH�H[LVWLQJ�FKDQQHO�GHSWKV
LQ�6DYDQQDK�� �7KHVH�FRPSDQLHV�KDYH� LQGLFDWHG� LW�ZRXOG�EH�PRUH�HFRQRPLFDO� WR�XVH�D
GHHSHU�SRUW�RI�FDOO��ZKLFK�D�GHHSHU�FKDQQHO�LQ�6DYDQQDK�+DUERU�ZRXOG�DOORZ�WKHP�WR
GR�

7KH�IRUHPRVW�SUREOHPV�LQ�6DYDQQDK�+DUERU�DUH�

• ([LVWLQJ� VKLSSHUV� DUH� H[SHULHQFLQJ� LQFUHDVHG� FRVWV� GXH� WR� OLJKW� ORDGLQJ� DQG� WLGDO
GHOD\V�

• /LJKW� ORDGLQJ� DQG� WLGDO� GHOD\V�ZLOO� LQFUHDVH� DV� SUHVHQW� KDUERU� XVHUV� LQFUHDVH� WKHLU
DQQXDO�WRQQDJH�DQG�DV�ODUJHU��PRUH�HIILFLHQW�VKLSV�UHSODFH�ROGHU��VPDOOHU�RQHV�

• ([LVWLQJ� VKLSV� DUH� H[SHULHQFLQJ� SUREOHPV� DVVRFLDWHG� ZLWK� WXUQLQJ� FDSDELOLWLHV� DQG
RYHUDOO�PDQHXYHUDELOLW\�LQ�FHUWDLQ�UHDFKHV�RI�WKH�LQQHU�KDUERU�

&KDQQHO� 'HSWKV�� � 7KH� 3RUW� RI� 6DYDQQDK� SURYLGHV� D� ZRUOG�FODVV� KDUERU� DQG� SRUW
IDFLOLWLHV���+RZHYHU��WKH�VL]H�RI�YHVVHOV�FDOOLQJ�RQ�WKH�3RUW�KDV�FRQVWDQWO\�LQFUHDVHG�RYHU
WKH�SDVW�\HDUV�� �'XH�WR�WKH�ODUJH�WLGDO�IOXFWXDWLRQ�ZLWKLQ�WKH�KDUERU�� IURP���WR����IHHW�
VRPH�YHVVHOV�PXVW�SUHVHQWO\�ZDLW�IRU�IDYRUDEOH�WLGHV�EHIRUH�WUDQVLWLQJ�WKH�LQQHU�KDUERU�

'HPDQG�IRU�PDULWLPH�FRQWDLQHUL]HG�DQG�QRQ�FRQWDLQHU�FDUJR�SDVVLQJ�WKURXJK�WKH�3RUW
RI�6DYDQQDK�DQG�WKH�VL]H�RI�YHVVHOV�FDOOLQJ�RQ�WKH�3RUW�FRQWLQXH�WR�JURZ�� �7KH�UDWH�RI
FRQWDLQHUL]HG� FDUJR� JURZWK� DW� WKH� 3RUW� LV� KLJKHU� WKDQ� WKH� 8QLWHG� 6WDWHV� DV� D� ZKROH
EHFDXVH�6DYDQQDK�KDV�D�JUHDWHU�VKDUH�RI�WUDGH�ZLWK�GHYHORSLQJ�UHJLRQV�RI�WKH�ZRUOG�

,Q� RUGHU� WR� DFFRPPRGDWH� IXWXUH� ZRUOG� IOHHW� WUDIILF�� SDUWLFXODUO\� 3RVW�3DQDPD[
FRQWDLQHUVKLS� YHVVHOV� ZLWK� GHVLJQ� GUDIWV� IURP� ��� WR� RYHU� ��� IHHW�� WKH� KDUERU� PXVW
SURYLGH� VXEVWDQWLDOO\�JUHDWHU� FKDQQHO�GHSWKV�� � 7KH�SUHVHQW� DXWKRUL]HG� FKDQQHO� LQ� WKH
LQQHU� KDUERU� LV� RQO\� ��� IHHW� GHHS�� �:LWKRXW� LPSURYHG� FKDQQHO� GHSWKV�� IXWXUH� YHVVHOV
VHUYLQJ� WKH� 3RUW� RI� 6DYDQQDK� ZLOO� LQFXU� RSHUDWLQJ� UHVWULFWLRQV� WKDW� PD\� UHVXOW� LQ
VXERSWLPDO�WUDQVSRUWDWLRQ�FRVWV�WR�FDUULHUV�DQG�VKLSSHUV�

&KDQQHO�:LGWKV�� �+DUERU�SLORWV�KDYH�LQGLFDWHG�WKHUH�DUH�SRUWLRQV�RI� WKH� LQQHU�KDUERU
ZKHUH�LW�LV�GLIILFXOW�WR�PDQHXYHU�GHHS�GUDIW�YHVVHOV�� �$GGLWLRQDO�ZLGWKV�WKURXJK�WKHVH
UHDFKHV�ZRXOG�EH�EHQHILFLDO�IRU�VDIH�DQG�H[SHGLHQW�WUDQVLW�

&KDQQHO�$OLJQPHQW���7KH�SUHVHQW�FKDQQHO�DOLJQPHQW�DQG�FKDQQHO�JHRPHWU\�UHVXOWV�LQ
PDQHXYHULQJ� GLIILFXOWLHV� DW� VHYHUDO� UHDFKHV� WKURXJKRXW� WKH� LQQHU� KDUERU�� � 7KHVH
SUREOHPV�ZLOO�EH�FRPSRXQGHG�DV�ODUJHU�YHVVHOV�FDOO�RQ�WKH�3RUW�RI�6DYDQQDK�
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7XUQLQJ� %DVLQV�� � 7KH� GHSWK�� ZLGWK�� DQG� OHQJWK� RI� .LQJV� ,VODQG� 7XUQLQJ� %DVLQ� DUH
SUHVHQWO\� EDUHO\� DGHTXDWH� IRU� WKH� H[LVWLQJ� VKLSV� FDOOLQJ� RQ� 6DYDQQDK�� � $Q\� KDUERU
H[SDQVLRQ�SURMHFW�VKRXOG�DOVR�LQFOXGH�GHHSHQLQJ�WKH�WXUQLQJ�EDVLQ�WR�WKH�VDPH�GHSWK�DV
WKH� DGMDFHQW� FKDQQHO�� � 7KH� OHQJWK� DQG� ZLGWK� VKRXOG� EH� LQFUHDVHG� WR� DOORZ� VDIHU
PDQHXYHULQJ�RI�H[LVWLQJ�DQG�SURMHFWHG�ODUJHU�YHVVHOV�

������ 2SSRUWXQLWLHV

7KH�3RUW�RI�6DYDQQDK�KDV�WKH�RSSRUWXQLW\�WR�FRQWLQXH�WR�SOD\�D�PDMRU�UROH�LQ�WKH�8QLWHG
6WDWHV� FRQWDLQHUL]HG� H[SRUW� PDUNHW�� LI� KDUERU� IDFLOLWLHV� DUH� XSJUDGHG� WR� PHHW� IXWXUH
QHHGV�� � 7KH� *HRUJLD� 3RUWV� $XWKRULW\� KDV� DQ� DJJUHVVLYH� H[SDQVLRQ� SURJUDP� IRU� SRUW
IDFLOLWLHV� DQG� LQIUDVWUXFWXUH�� � 7KH� 3RUW� RI� 6DYDQQDK� LV� IRUWXQDWH� WR� KDYH� QR� PDMRU
SK\VLFDO�EDUULHUV�WKDW�ZRXOG�SUHFOXGH�LPSOHPHQWDWLRQ�RI�WKH�KDUERU�H[SDQVLRQ�SURMHFWV
HYDOXDWHG�� � &RQWLQXHG� H[SDQVLRQ� RI� SRUW� UHODWHG� DFWLYLW\� ZRXOG� VWLPXODWH� JURZWK� LQ
HPSOR\PHQW�DQG�LQYHVWPHQW�LQ�WKH�6DYDQQDK�DUHD���7KH�HFRQRP\�LV�UHODWLYHO\�PDWXUH�
KRZHYHU�� DQG� HPSOR\PHQW� JURZWK� UDWHV� ZLOO� PRVW� OLNHO\� EH� KLJKHVW� LQ� WKH� VHUYLFH
VHFWRU�� � 0DQXIDFWXULQJ� LV� WKH� ODUJHVW� HPSOR\PHQW� VHFWRU�� EXW� JURZWK� UDWHV� LQ
PDQXIDFWXULQJ�DQG�SRUW�UHODWHG�EXVLQHVVHV�ZRXOG�QRW�EH�DV�KLJK�DV�WKDW�RI�VHUYLFHV��EXW
WKH� JURZWK� LQ� WRWDO� HPSOR\PHQW� FRXOG� EH� VLJQLILFDQW� LQ� WKHVH� LQGXVWULHV� LI� WKH� 3RUW
FRQWLQXHV�WR�IORXULVK�

���� &RQVWUDLQWV

,Q� SODQQLQJ� IRU� RSWLPXP� KDUERU� RSHUDWLRQ� DQG� PDLQWHQDQFH�� WKHUH� DUH� LVVXHV� DQG
IDFWRUV� WKDW� PD\� OLPLW� RU� FRQVWUDLQ� LPSOHPHQWDWLRQ� RI� GHVLUDEOH� DFWLYLWLHV�� � 7KH
IROORZLQJ� LV� D� VXPPDU\�RI� WKHVH�PDMRU� FRQVWUDLQWV�� VRPH�RI�ZKLFK�PD\�EH� VXEMHFW� WR
LPSURYHPHQW�

������ /LIH�RI�'LVSRVDO�$UHDV

7KH�XVHIXO�OLIH�RI�DFWLYH�GUHGJHG�PDWHULDO�GLVSRVDO�DUHDV�LV�FULWLFDO���:LWK�QR�IRUHVHHDEOH
UHGXFWLRQ�LQ�WKH�YROXPH�RI�PDLQWHQDQFH�GUHGJLQJ��DYDLODELOLW\�RI�GLVSRVDO�DUHDV�LQ�FORVH
SUR[LPLW\� WR�GUHGJLQJ�DFWLYLWLHV� LV�DQ� LPSRUWDQW� IDFWRU� LQ� UHGXFLQJ� WKH�DQQXDO� FRVW� RI
KDUERU�PDLQWHQDQFH���$YDLODEOH�ODQG�IRU�QHZ�GLVSRVDO�DUHDV�QHDU�GUHGJLQJ�DFWLYLWLHV�LV
LQFUHDVLQJO\� VFDUFH� RU� QRQH[LVWHQW�� � 7KH� 'UHGJHG� 0DWHULDO� 0DQDJHPHQW� 3ODQ� LQ� WKH
(QJLQHHULQJ�$SSHQGL[�VKRZV�WKHUH�LV�DGHTXDWH�GLVSRVDO�DUHD�FDSDFLW\�WR�DFFRPPRGDWH
D� KDUERU� H[SDQVLRQ� SURMHFW� SOXV� WKH� ���\HDU� IXWXUH�PDLQWHQDQFH� GUHGJLQJ� XQGHU� WKH
PDQDJHPHQW�SUDFWLFHV�FRQWDLQHG�LQ�WKH�/706�

������ 0XOWLSOH�5HJXODWRU\�-XULVGLFWLRQV

7KH�VWDWHV�RI�*HRUJLD�DQG�6RXWK�&DUROLQD�ERWK�KDYH�UHJXODWRU\�DXWKRULW\�RYHU�H[LVWLQJ
FRQGLWLRQV�DQG�SURSRVHG�LPSURYHPHQWV�LQ�6DYDQQDK�+DUERU���,W�LV�QHFHVVDU\�WR�REWDLQ
DSSURSULDWH� HQYLURQPHQWDO� DQG� RWKHU� SHUPLWV� DQG� FOHDUDQFHV� IURP� ERWK� VWDWHV� EHIRUH
SHUIRUPLQJ�DQ\�KDUERU�LPSURYHPHQW���,Q�DGGLWLRQ�WR�WKH�GXSOLFDWLRQ�RI�HIIRUWV�UHTXLUHG
WR� REWDLQ� HQYLURQPHQWDO�� FXOWXUDO� UHVRXUFHV�� DQG� RWKHU� FOHDUDQFHV�� SROLFLHV� DQG
SURFHGXUHV�RIWHQ�YDU\�EHWZHHQ�WKH�WZR�VWDWHV�
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������ (QYLURQPHQWDO�,PSDFWV

&RQVWUXFWLRQ�RI�WKH�ILUVW�KDUERU�GHHSHQLQJ�SURMHFW�UHVXOWHG�LQ�DOWHUDWLRQV�WR�WKH�QDWXUDO
HFRV\VWHP�LQ�WKH�KDUERU�DQG�WLGDO�HVWXDU\�� �+DUERU�GHHSHQLQJ�DOORZV�VDOLQLW\�OHYHOV�WR
PRYH�IXUWKHU�XSVWUHDP�LQ�UHVSRQVH�WR�WLGDO�LQIOXHQFHV���7KLV�KDV�SRWHQWLDO�HIIHFWV�RQ�WKH
VDOLQLW\� DQG� GLVVROYHG� R[\JHQ� LQ� WKH� HVWXDU\�� SDUWLFXODUO\� WKH� 6DYDQQDK� 1DWLRQDO
:LOGOLIH�5HIXJH���$�SRUWLRQ�RI�WKH�:LOGOLIH�5HIXJH�LV�ZLWKLQ�WKH�SURMHFW�ERXQGDULHV�

7KH�DFWXDO�OHYHOV�RI�VDOLQLW\�DQG�GLVVROYHG�R[\JHQ��XQGHU�FXUUHQW�FRQGLWLRQV�DQG�ZLWK
DQ\�SURSRVHG�KDUERU�H[SDQVLRQ�SURMHFW��DUH�GLIILFXOW�WR�SUHGLFW�EHFDXVH�RI�WKH�FRPSOH[
DQG� YDU\LQJ� ULYHU� IORZV� DQG� WLGDO� LQIOXHQFHV�� � 7KH� 8�6�� )LVK� DQG�:LOGOLIH� 6HUYLFH� LV
GHGLFDWHG� WR� SURWHFWLQJ� DQG� HQKDQFLQJ� WKH� UHIXJH�� ZKLOH� WKH� VWDWHV� RI� *HRUJLD� DQG
6RXWK� &DUROLQD� DUH� FRQFHUQHG� DERXW� WKH� KDELWDW� DQG� VSDZQLQJ� RI� VWULSHG� EDVV� DQG
VKRUWQRVH� VWXUJHRQ�� � $Q\� QDYLJDWLRQ� SURMHFW� PRGLILFDWLRQ� PXVW� LQFOXGH� FDUHIXO
FRQVLGHUDWLRQ�RI�SRWHQWLDO�DGYHUVH�HQYLURQPHQWDO�LPSDFWV�WKDW�PLJKW�UHVXOW�
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�� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

$� PDMRU� VWXG\� REMHFWLYH� ZDV� WR� FRPSOHWH� WKH� ILQDO� )HDVLELOLW\� 5HSRUW� LQ� WLPH� WR� EH
HOLJLEOH� IRU� DXWKRUL]DWLRQ� LQ� WKH� :DWHU� 5HVRXUFHV� 'HYHORSPHQW� $FW� RI� ������ � 7KLV
UHTXLUHG� VRPH� H[WUDRUGLQDU\� DSSURDFKHV� IRU� WKH� SODQ� IRUPXODWLRQ� SURFHVV�� � $�PDMRU
VFRSLQJ� JXLGHOLQH� ZDV� WKDW� D� ���IRRW� GHHSHQLQJ� SURMHFW� ZRXOG� EH� WKH� PD[LPXP
SUDFWLFDEOH�DOWHUQDWLYH���7KH�LQLWLDO�HQJLQHHULQJ��HFRQRPLF��DQG�HQYLURQPHQWDO�DQDO\VHV
LQFOXGHG� GHWDLOHG� HYDOXDWLRQV� RI� WKLV� ´ZRUVW� FDVHµ� RSWLRQ�� � ,QLWLDO� KDUERU� H[SDQVLRQ
DOWHUQDWLYHV�ZHUH�GHYHORSHG�E\�VFDOLQJ��QRW�QHFHVVDULO\�OLQHDUO\��WKH�GHVLJQ�DQG�HIIHFWV
RI�DOWHUQDWLYHV� OHVV� WKDQ���� IHHW�� �0DQ\�GHVLJQ� IHDWXUHV�DQG�HQYLURQPHQWDO� LPSDFWV�RI
WKH�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�ZHUH�LGHQWLFDO��ZKLFK�VLPSOLILHG�WKH�IRUPXODWLRQ�DQG
HYDOXDWLRQ�RI�DOO�LQLWLDO�DOWHUQDWLYHV�

$V� WKH� VWXG\� SURJUHVVHG�� WKH� HQJLQHHULQJ� DQDO\VLV� LQ� SDUWLFXODU� IRFXVHG�PRUH� RQ� WKH
GHVLJQ�DQG�FRVW�RI� WKH� LQGLYLGXDO�DOWHUQDWLYHV�ZLWK� OHVV�HPSKDVLV�RQ�VFDOLQJ� IURP� WKH
���IRRW� IHDWXUHV�� � ,Q� FRPSDULVRQ�� WKH� HFRQRPLF� DQDO\VLV� HYDOXDWHG� DQG� TXDQWLILHG
QDYLJDWLRQDO�EHQHILWV�IRU�HDFK�GHHSHQLQJ�DOWHUQDWLYH����·����·����·��DQG���·����7KH�FXOWXUDO
UHVRXUFHV� LQYHVWLJDWLRQV�FRQFOXGHG� WKDW� WKH�FXOWXUDO� UHVRXUFHV� LPSDFWV�DQG�PLWLJDWLRQ
ZHUH�LGHQWLFDO�IRU�DQ\�KDUERU�H[SDQVLRQ�SURMHFW�

7KH�HQYLURQPHQWDO�DQDO\VLV�FRQWLQXHG�WR�XWLOL]H�WKH�ZRUVW�FDVH�RSWLRQ�ZLWK�EHLQJ�PRUH
OLQNHG� WR� WKH����IRRW�RSWLRQ�� �7KLV�DSSURDFK� LV� FRQVLVWHQW�ZLWK� WKH�GHFLVLRQ� UHJDUGLQJ
IHDVLELOLW\�DQG�VSHFLILFDOO\�SURYLGHG�IRU�ZLWKLQ�1(3$��7KH�PDMRU�HQYLURQPHQWDO�LVVXHV
ZHUH� LGHQWLFDO� IRU� DOO� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV�� DOWKRXJK� WKH� OHYHO� RI� LPSDFWV�
SULPDULO\�VDOLQLW\�DQG�GLVVROYHG�R[\JHQ��DUH� OLNHO\� WR�YDU\�ZLWK� LQFUHDVLQJ�GHHSHQLQJ
GHSWKV��&RQVLVWHQW�ZLWK�1(3$��WKH�VSHFLILF�GHWDLOV�ZLOO�EH�GHWHUPLQHG�GXULQJ�&('�DQG
SUHVHQWHG�LQ�D�7LHU�,,�(,6�VXEMHFW�WR�SXEOLF�UHYLHZ�DQG�LQSXW�

:LWK� HDFK� LWHUDWLRQ�� WKH� FRVWV�� EHQHILWV�� DQG� LPSDFWV� RI� WKH� DOWHUQDWLYHV� DQG
UHFRPPHQGHG� SODQ� EHFDPH� LQFUHDVLQJO\� UHILQHG� DQG� GHWDLOHG�� � 7KH� PRVW� H[SOLFLW
GHVFULSWLRQ�RI�HDFK�LWHP�LV�LQFOXGHG�LQ�WKH�GLVFXVVLRQ�RI�WKH�5HFRPPHQGHG�3ODQ�

7KH�3ODQ�)RUPXODWLRQ�SURFHVV�FRQVLVWHG�RI�VHYHUDO�GLVWLQFW�SKDVHV�

�� 'HILQH�:LWKRXW�3URMHFW�FRQGLWLRQV�

�� )RUPXODWH�LQLWLDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�

�� 'HYHORS�SUHOLPLQDU\�EHQHILWV�DQG�FRVWV�IRU�LQLWLDO�DOWHUQDWLYHV�

�� 6HOHFW�ILQDO�DOWHUQDWLYHV�IRU�PRUH�GHWDLOHG�LQYHVWLJDWLRQ�

�� 5HILQH�SUHOLPLQDU\�EHQHILWV�DQG�FRVWV�IRU�ILQDO�DOWHUQDWLYHV

 $W�WKLV�SRLQW��UHILQHG�SUHOLPLQDU\�FRVWV�ZRXOG�QRUPDOO\�EH�XVHG�WR�VHOHFW�WKH�1DWLRQDO
(FRQRPLF�'HYHORSPHQW��1('��3ODQ�DQG�D�GHWDLOHG�0&$&(6�DQG�&('(3�FRVW�HVWLPDWH
ZRXOG�EH�SUHSDUHG�RQO\� IRU� WKH�1('�3ODQ�� �+RZHYHU�� ODWH� LQ� WKH�VWXG\� WKH�HFRQRPLF
EHQHILWV� RI� DOO� RI� WKH� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV� ZHUH� UHYLVHG�� � 7KHUH� ZDV� QRW
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VXIILFLHQW�WLPH�WR�ZDLW�IRU�FRPSOHWLRQ�RI�UHYLVHG�EHQHILWV��VHOHFW�WKH�1('�3ODQ��DQG�WKHQ
SUHSDUH� DQ� 0&$&(6� DQG� &('(3� FRVW� HVWLPDWH� IRU� WKH� 1('� 3ODQ� DQG� SRVVLEO\� D
VHSDUDWH� /RFDOO\� 3UHIHUUHG� 3ODQ�� � 7KHUHIRUH�� WKH� 6WXG\� 7HDP� HOHFWHG� WR� GHYHORS
0&$&(6�DQG�&('(3�FRVW� HVWLPDWHV� IRU� WKRVH� DOWHUQDWLYHV�PRVW� OLNHO\� WR� LQFOXGH� WKH
1('�3ODQ�DQG�WKH�/RFDOO\�3UHIHUUHG�3ODQ���7KHVH�0&$&(6�DQG�&('(3�FRVW�HVWLPDWHV
ZHUH�WKHUHIRUH�XVHG�LQ�WKH�VHOHFWLRQ�RI�WKH�1('�3ODQ���7KHUHIRUH��WKH�UHPDLQLQJ�PDMRU
VWXG\�SKDVHV�ZHUH�

�� 3UHSDUH�0&$&(6�DQG�&('(3�FRVW�HVWLPDWHV�IRU�WKH�ILQDO�DOWHUQDWLYHV�

�� 6HOHFW�WKH�1('�3ODQ�

�� 6HOHFW�WKH�/RFDOO\�3UHIHUUHG�3ODQ��LI�GLIIHUHQW�IURP�WKH�1('�3ODQ�

�� 'HVFULEH�LPSOHPHQWDWLRQ�RI�WKH�5HFRPPHQGHG�3ODQ�

)LJXUH� ���� LOOXVWUDWHV� WKH� LWHUDWLYH� SODQ� IRUPXODWLRQ� DQG� HYDOXDWLRQ� SURFHVV� IROORZHG
GXULQJ�WKLV�IHDVLELOLW\�VWXG\�

)LJXUH�����3ODQ�)RUPXODWLRQ�3URFHVV

���� &RPSRQHQWV�2I�+DUERU�([SDQVLRQ�$OWHUQDWLYHV

7KHUH�DUH�D�OLPLWHG�QXPEHU�RI�DFWLRQV�ZKLFK�FDQ�EH�WDNHQ�LQ�UHVSRQVH�WR�WKH�SUREOHPV
DQG�QHHGV�LQ�6DYDQQDK�+DUERU�

• 0DNH� QR� LPSURYHPHQWV� WR� WKH� KDUERU� DQG� FKDQQHO� �1R� $FWLRQ�:LWKRXW� 3URMHFW
&RQGLWLRQ��

,'(17,)<
352%/(06�	�23325781,7,(6

)2508/$7(�	�(9$/8$7(
,1,7,$/�$/7(51$7,9(6

���·���·���·���·

6(/(&7
),1$/�$/7(51$7,9(6

��·���·���·����·���·

6(/(&7
7(17$7,9(/<�5(&200(1'('�3/$1
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• 'HHSHQ�WKH�LQQHU�KDUERU�FKDQQHO�DQG�HQWUDQFH�FKDQQHO�

• ,QFUHDVH�FDSDFLW\�RI�H[LVWLQJ�GUHGJHG�PDWHULDO�GLVSRVDO�VLWHV�

• &UHDWH�QHZ�GUHGJHG�PDWHULDO�GLVSRVDO�VLWHV�

• 3URYLGH�ZLGHQHUV�DW�ORFDWLRQV�ZLWK�PDQHXYHULQJ�GLIILFXOWLHV�

• 5HDOLJQ�FKDQQHOV�WR�LQFUHDVH�YHVVHO�RSHUDWLQJ�VDIHW\�DQG�VSHHG�

• (QODUJH�WXUQLQJ�EDVLQV�WR�LPSURYH�YHVVHO�VDIHW\�DQG�PDQHXYHULQJ�

7KH� ILUVW�RSWLRQ��1R�$FWLRQ�:LWKRXW�3URMHFW�&RQGLWLRQ��ZRXOG�QRW�PHHW� H[LVWLQJ�DQG
SURMHFWHG�QHHGV���+RZHYHU��DOO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�DUH�PHDVXUHG�DJDLQVW�WKH
:LWKRXW�3URMHFW�&RQGLWLRQ�

������ 'HVLJQ�9HVVHO

7KH�GHVLJQ�YHVVHO�ZDV�GHWHUPLQHG�E\�H[DPLQLQJ�WKH�VL]H�RI�VKLSV�WKDW�FRXOG�UHDVRQDEO\
EH�H[SHFWHG�WR�FDOO�RQ�WKH�3RUW�RI�6DYDQQDK�LQ�WKH�IXWXUH�LI�D�KDUERU�H[SDQVLRQ�SURMHFW
ZHUH� WR� EH� LPSOHPHQWHG�� � 7KH� GHVLJQ� YHVVHO� XVHG� LQ� WKH� HQJLQHHULQJ� DQG� GHVLJQ
FRQVLGHUDWLRQV�IRU�WKLV�H[SDQVLRQ�SURMHFW�LV�WKH�5HJLQD�0DHUVN��D�SRVW�3DQDPD[�,,�FODVV
FRQWDLQHU�YHVVHO�� �7KLV� FODVV�YHVVHO�ZDV� ILUVW� ODXQFKHG� LQ� ������ � 7KH� VKLS� LV� ������ IHHW
ORQJ�ZLWK�D�EHDP�RI�������IHHW�DQG�D�GHVLJQ�GUDIW�RI������IHHW���7KH�5HJLQD�0DHUVN�ZDV
GHVLJQHG�WR�FDUU\�DSSUR[LPDWHO\�������7(8·V�

������ 6KLS�6LPXODWLRQ�6WXGLHV

$� VKLS� VLPXODWLRQ� PRGHO� LV� QRUPDOO\� XVHG� GXULQJ� WKH� IHDVLELOLW\� SKDVH� WR� HYDOXDWH
FKDQQHO� DOLJQPHQW� SUREOHPV� DQG� SRVVLEOH� LPSURYHPHQWV�� � +RZHYHU�� GXH� WR� WKH
VFKHGXOH�IRU�VXEPLVVLRQ�RI�WKH�ILQDO�)HDVLELOLW\�5HSRUW��LW�ZDV�GHFLGHG�WR�FRQGXFW�D�VKLS
VLPXODWRU�VWXG\�GXULQJ�WKH�&('�SKDVH���)RU�WKH�IHDVLELOLW\�VWXG\��WKH�FKDQQHO�DOLJQPHQW
ZDV�HYDOXDWHG�XVLQJ�GHVLJQ�PDQXDOV�� H[SHULHQFH�DQG� LQSXW� IURP�KDUERU�DQG�GRFNLQJ
SLORWV�

������ 8QGHUNHHO�&OHDUDQFH

8QGHUNHHO� FOHDUDQFH� DW� ORZ� WLGH� ZDV� FRPSXWHG� IRU� YHVVHOV� WUDQVLWLQJ� WKH� SURMHFW�
&OHDUDQFH�LQFOXGHV�VTXDW��WULP��DQG�VLQNDJH�ZKHQ�WUDQVLWLQJ�IURP�VDOW�ZDWHU�WR�EUDFNLVK
ZDWHU�� �$GGLWLRQDO� GHWDLOV� RI� FRPSXWDWLRQ� RI� XQGHUNHHO� FOHDUDQFH� DUH� LQFOXGHG� LQ� WKH
(QJLQHHULQJ�$SSHQGL[�

������� 6TXDW�

6KLS� VTXDW� LQ� D� UHVWULFWHG� FKDQQHO� GHSHQGV� SULPDULO\� RQ� VKLS� VSHHG�� � 7KHUHIRUH�� WKH
SLORWV�KDYH�VRPH�FRQWURO�RYHU�D�YHVVHO·V�VSHHG�DQG�WKH�UHVXOWLQJ�DPRXQW�RI�VTXDW�DQG
XQGHUNHHO�FOHDUDQFH���7KH�FURVV�VHFWLRQDO�DUHDV�RI�FKDQQHO�DQG�VKLS�JHRPHWU\�DOVR�DIIHFW
WKH�DPRXQW�RI�VTXDW�D�YHVVHO�ZLOO�H[SHULHQFH�
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������� (IIHFWV�RI�)UHVK�:DWHU

'UDIWV� RI� VKLSV� FDOOLQJ� DW� WKH� 3RUW� RI� 6DYDQQDK� ZLOO� LQFUHDVH� E\� DSSUR[LPDWHO\� ���
SHUFHQW�ZKHQ�WUDQVLWLQJ�IURP�VDOW�ZDWHU�WR�IUHVK�ZDWHU���)RU�WKH�GHVLJQ�YHVVHO��WKH�GUDIW
ZLOO�LQFUHDVH�DSSUR[LPDWHO\�����IHHW�ZKHQ�WUDQVLWLQJ�IURP�VDOW�ZDWHU�WR�IUHVK�ZDWHU�

������� 6DIHW\�&OHDUDQFH�

)RU�VDIHW\�SXUSRVHV��D�FOHDUDQFH�RI���IHHW�EHWZHHQ�WKH�ERWWRP�RI�D�YHVVHO�DQG�WKH�GHVLJQ
FKDQQHO�ERWWRP�LV�LQFOXGHG�WR�DYRLG�GDPDJH�WR�WKH�VKLS·V�KXOO��SURSHOOHUV��DQG�UXGGHU
IURP�ERWWRP�LUUHJXODULWLHV�DQG�GHEULV���$Q�DGGLWLRQDO���IHHW�RI�XQGHUNHHO�FOHDUDQFH�ZDV
LQFOXGHG� LQ� WKH� HQWUDQFH� FKDQQHO� IURP� 6WDWLRQV� ²������%� WR� WKH� RFHDQ� HQG� RI� WKH
HQWUDQFH�FKDQQHO�WR�DOORZ�IRU�KHDYH��SLWFK��DQG�UROO�RI�WKH�YHVVHO�LQ�ZDYH�FRQGLWLRQV�

������� 7RWDO�&OHDUDQFH�

,W�LV�DQWLFLSDWHG�WKDW�WKH�SUHVHQW�SUDFWLFH�E\�WKH�KDUERU�SLORWV�WR�SURYLGH�DW�OHDVW���IHHW�RI
FOHDUDQFH� XQGHU� WKH� NHHO� ZLOO� FRQWLQXH� DIWHU� FRPSOHWLRQ� RI� DQ\� KDUERU� H[SDQVLRQ
SURMHFW���,Q�WKH�HYHQW�WKLV�FOHDUDQFH�LV�QRW�DYDLODEOH��SLORWV�ZLOO�ZDLW�WR�WDNH�DGYDQWDJH�RI
WKH�WLGH�

������ &KDQQHO�'HSWKV

7KH�SUHVHQW�FKDQQHO�GHSWK�RI����IHHW�LQ�WKH�LQQHU�KDUERU�LV�QRW�DGHTXDWH�IRU�H[LVWLQJ�DQG
SURMHFWHG�ODUJHU�YHVVHOV�� �,Q�RUGHU�WR�PHHW�H[LVWLQJ�DQG�SURMHFWHG�FRQGLWLRQV�� WKH� LQQHU
KDUERU�VKRXOG�EH�GHHSHQHG�IURP� LWV�SUHVHQW�GHSWK�RI���� IHHW�XS� WR�D�PD[LPXP�RI���
IHHW���)RU�HDFK�DOWHUQDWLYH��WKH�HQWUDQFH�FKDQQHO�IURP�6WDWLRQ�²������%�WR�WKH�RFHDQ�HQG
RI�WKH�HQWUDQFH�FKDQQHO�ZRXOG�EH���IHHW�GHHSHU�WKDQ�WKH�LQQHU�KDUERU�

������ &KDQQHO�:LGWKV

'XULQJ�GLVFXVVLRQV�ZLWK�WKH�KDUERU�SLORWV�DQG�8�6��&RDVW�*XDUG��WKH\�HDFK�HPSKDVL]HG
WKDW�WKH�ERWWRP�ZLGWK�VKRXOG�EH�NHSW�DV�ZLGH�DV�SRVVLEOH���7KLV�ZRXOG�DOORZ�WKHP�WKH
PRVW�IOH[LELOLW\�LQ�WKH�PRYHPHQW�RI�YHVVHOV�DQG�ZRXOG�SHUPLW�WKHP�WR�FRQWLQXH�WR�XVH
WKH�LQWHUQDO�WUDIILF�FRQWURO�SURFHGXUHV�WKH\�SUDFWLFH�IRU�WKH�H[LVWLQJ�SURMHFW���0XFK�RI�WKH
KDUERU� LV�GHYHORSHG�RQ�ERWK�VLGHV�DQG�WKHUH� LV� OLWWOH� URRP�IRU� LQFUHDVLQJ� WKH�ZLGWK�RI
WKH�QDYLJDWLRQ�FKDQQHO�ZLWKRXW�KDYLQJ�D�VLJQLILFDQW�LPSDFW�RQ�DGMDFHQW�VWUXFWXUHV�DQG
SURSHUW\�� � $� PDMRU� VWXG\� REMHFWLYH� ZDV� WR� PLQLPL]H� LPSDFWV� WR� UHDO� HVWDWH� DQG
VWUXFWXUHV� DORQJ� WKH�EDQN�� � 7R� DFFRPSOLVK� WKLV� REMHFWLYH�� WKH�SURMHFW�ZDV�GHVLJQHG� WR
PDLQWDLQ�WKH�DXWKRUL]HG�ERWWRP�ZLGWK�DW�WKH����IRRW�SURMHFW�GHSWK�DQG�SURMHFW�WKH�VLGH
VORSHV�DW�D���YHUWLFDO��9��RQ���KRUL]RQWDO��+��VORSH�WR�WKH�FKDQQHO�GHSWK�DVVRFLDWHG�ZLWK
HDFK�H[SDQVLRQ�DOWHUQDWLYH�

�:LGHQHUV�KDYH�EHHQ�LQFOXGHG�LQ�DUHDV�ZKHUH�WKH�SLORWV�LQGLFDWHG�WKH\�SUHVHQWO\�KDYH
GLIILFXOW\�PDQHXYHULQJ�DV�D�UHVXOW�RI�HLWKHU�WLGDO�FXUUHQWV�RU�EDQN�HIIHFWV�LQ�WKH�FKDQQHO�
7KH�ZLGHQHU�DQDO\VLV��ZKLFK�LV�LQFOXGHG�LQ�WKH�(QJLQHHULQJ�$SSHQGL[��FRQFOXGHG�WKDW�D
QHZ� ZLGHQHU� VKRXOG� DOVR� EH� LQFOXGHG� XSVWUHDP� RI� WKH� .LQJV� ,VODQG� 7XUQLQJ� %DVLQ�
7KLV� ZLGHQHU� ZRXOG� UHTXLUH� UHORFDWLRQ� RI� DQ� H[LVWLQJ� GLNH� DQG� ORVV� RI� D� VLJQLILFDQW
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SRUWLRQ� RI� GLVSRVDO� DUHD� �$�� � 7KH� DPRXQW� RI� HQODUJHPHQW� RI� WKH� WXUQLQJ� EDVLQ� LV
FRQVWUDLQHG�E\�WKH�SUR[LPLW\�RI�WKH�DGMDFHQW�GLVSRVDO�DUHD�GLNH�

7KH�H[LVWLQJ�SURMHFW�DQG�HDFK�RI�WKH�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�ZHUH�QRW�GHVLJQHG�WR
SURYLGH�IRU�WZR�ZD\�WUDIILF�IRU�WKH�SUHVHQFH�RI�WZR�GHVLJQ�YHVVHOV�� �+RZHYHU��VPDOOHU
YHVVHOV�GR�SUHVHQWO\�PHHW�DQG�KDYH�WZR�ZD\�WUDIILF�DW�WKH�GLVFUHWLRQ�RI�WKH�SLORWV���7KLV
SUDFWLFH�LV�H[SHFWHG�WR�FRQWLQXH�DV�ORQJ�DV�WKH�SLORWV�FDQ�HQVXUH�VDIH�QDYLJDWLRQ�LQ�WKH
SURMHFW�

������ &KDQQHO�$OLJQPHQW

7KH�EDQN�WR�EDQN�ZLGWK�RI�WKH�6DYDQQDK�5LYHU�YDULHV�EHWZHHQ�WKH�PRXWK�RI�WKH�ULYHU�WR
WKH�XSSHU�HQG�RI�WKH�SURMHFW���7KH�UHDFK�RI�WKH�KDUERU�XSVWUHDP�RI�2OG�)RUW�-DFNVRQ�LV
JHQHUDOO\�QRW�DV�ZLGH�DV�WKH�UHDFK�GRZQVWUHDP�RI�WKH�IRUW���7KH�XSVWUHDP�UHDFK�RI�WKH
ULYHU�KDV�FRPPHUFLDO�DQG�SRUW�GHYHORSPHQW�ORFDWHG�FRQWLQXRXVO\�DORQJ�WKH�VRXWK�EDQN�
7KH� QRUWK� EDQN� KDV� FRPPHUFLDOO\� GHYHORSHG� DUHDV� DV� ZHOO� DV� EHLQJ� WKH� ORFDWLRQ� IRU
QXPHURXV� FRQILQHG� GLVSRVDO� DUHDV� SURYLGHG� E\� WKH� ORFDO� VSRQVRU� IRU� GLVSRVDO� DUHDV
ZKLFK� LV�XVHG� WR�PDLQWDLQ� WKH�)HGHUDO�SURMHFW�� �7KHUH� LV�DOVR�D� FRQILQHG�GLVSRVDO�DUHD
FRQVWUXFWHG�E\�D�SULYDWH�LQWHUHVW��ZKLFK�LV�XVHG�IRU�GUHGJLQJ�SULYDWH�EHUWKV���7KHUH�DUH
QR�FRPPHUFLDOO\�GHYHORSHG�DUHDV�RQ� WKH�QRUWK�EDQN� LQ� WKH� ORZHU�KDUERU�� �7KLV� ORZHU
KDUERU�DUHD�FRQWDLQV�PRVW�RI� WKH�GLVSRVDO�DUHDV�WKDW�DUH�XVHG� WR�PDLQWDLQ� WKH�H[LVWLQJ
)HGHUDO�SURMHFW���7KH�VRXWK�EDQN�KDV�VRPH�FRPPHUFLDO�GHYHORSPHQW�

2QH�RI�WKH�VWXG\�GHVLJQ�JRDOV�ZDV�WR�PLQLPL]H�WKH�DPRXQW�RI�UHDO�HVWDWH�WKDW�ZRXOG�EH
UHTXLUHG� WR�FRQVWUXFW�DQG�PDLQWDLQ�D�KDUERU�H[SDQVLRQ�SURMHFW�� �7KH�FRPPHUFLDO� ODQG
YDOXHV�LQ�WKH�KDUERU�DUH�KLJK�DQG�LQ�PDQ\�DUHDV��WKHUH�LV�LQVXIILFLHQW�URRP�WR�UHORFDWH
H[LVWLQJ� IDFLOLWLHV�DQG�VWLOO�KDYH� WKHP� UHPDLQ�RSHUDWLRQDO�� �7KHUH� DUH� WZR� FRQVWLWXHQWV
FRQVLGHUHG� LQ� WKH� FKDQQHO� GHVLJQ� ��� FKDQQHO� DOLJQPHQW� DQG� FKDQQHO� JHRPHWU\�� � 7KH
DOLJQPHQW�LV�WKH�KRUL]RQWDO�SRVLWLRQ�RI�WKH�FHQWHUOLQH�RI� WKH�FKDQQHO�� �7KH�JHRPHWU\�LV
WKH� FURVV�VHFWLRQ� RI� WKH� FKDQQHO� DQG� LQFOXGHV� WKH� ORFDWLRQ� RI� WKH� FKDQQHO� WRHV� ZLWK
UHVSHFW�WR�WKH�FHQWHUOLQH��WKH�FKDQQHO�ZLGWK�DQG�GHSWK��DQG�WKH�FRQILJXUDWLRQ�RI�WKH�VLGH
VORSHV�� � ,GHDOO\�� WKH� FKDQQHO� VKRXOG� KDYH� DV� IHZ� FXUYHV� DV� SRVVLEOH�� � +RZHYHU�� WKH
6DYDQQDK� 5LYHU� QDYLJDWLRQ� FKDQQHO� PHDQGHUV� ZLWK� WKH� ULYHU� DQG� WKH� FRPPHUFLDO
GHYHORSPHQW� DQG� FRQILQHG� GLVSRVDO� DUHDV� ORFDWHG� WKURXJKRXW� WKH� KDUERU� PDNHV� LW
XQHFRQRPLFDO�WR�PDNH�VLJQLILFDQW�PRGLILFDWLRQV�WR�WKH�H[LVWLQJ�DOLJQPHQW�

������ 8WLOLW\�DQG�%ULGJH�&URVVLQJV

7KHUH�DUH� IRXU�VXEPHUJHG�SLSHOLQHV��RQH�RYHUKHDG�HOHFWULF� WUDQVPLVVLRQ� OLQH��DQG�RQH
EULGJH�DFURVV�WKH�QDYLJDWLRQ�FKDQQHO���$�VOLJKW�VKLIW�LQ�WKH�FKDQQHO�DOLJQPHQW�EHWZHHQ
6WDWLRQV� �������DQG��������ZLOO� EH� UHTXLUHG� WR� DYRLG� WKH� VXEPHUJHG�SLSHOLQHV�� �8�6�
+LJKZD\����EULGJH�RYHU�WKH�6DYDQQDK�5LYHU�DW�6WDWLRQ��������KDV�D�YHUWLFDO�FOHDUDQFH
DW�PHDQ�KLJK�ZDWHU�RI�����IHHW�DQG�LV�QRW�DQ�REVWUXFWLRQ�WR�WKH�GHVLJQ�YHVVHO�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

������ 7XUQLQJ�%DVLQ�,PSURYHPHQWV

7KH� RQO\� WXUQLQJ� EDVLQ� LPSURYHPHQW� ZLWK� DQ\� KDUERU� H[SDQVLRQ� SURMHFW� ZRXOG� EH
HQODUJLQJ�WKH�ZLGWK�RI�.LQJV�,VODQG�7XUQLQJ�%DVLQ�WR�������IHHW�DQG�GUHGJLQJ�WKH�EDVLQ
WR�WKH�VDPH�GHSWK�DV�WKH�SURMHFW�GHSWK�RI�WKH�DGMDFHQW�FKDQQHO�

������ 'LVSRVDO�$UHDV

7KH�FRQILQHG�GLVSRVDO�DUHDV�ZRXOG�FRQWLQXH�WR�EH�XVHG�IRU�GLVSRVDO�RI�GUHGJHG�PDWHULDO
IURP� WKH� LQQHU�KDUERU�� � ,I� WKH�YROXPH�RI�GUHGJHG�PDWHULDO�� ERWK�QHZ�ZRUN�XQGHU� DQ
H[SDQVLRQ� SURMHFW� DQG� PDLQWHQDQFH� GUHGJLQJ�� H[FHHG� WKH� FDSDFLWLHV� RI� WKH� GLVSRVDO
VLWHV��GLNH�UDLVLQJ�ZLWKLQ�WKH�DSSURSULDWH�GLVSRVDO�DUHDV�ZRXOG�EH�SURYLGHG�WR�LQFUHDVH
FDSDFLWLHV���7KH�RFHDQ�GLVSRVDO�VLWH�ZRXOG�EH�XVHG�IRU�GLVSRVDO�RI�DOO�GUHGJHG�PDWHULDO
IURP�WKH�HQWUDQFH�FKDQQHO� LI�EHQHILFLDO�XVHV�WR�EH�IXUWKHU�H[DPLQHG�LQ�WKH�&('�SKDVH
SURYH�WR�QRW�EH�PRUH�FRVW�HIIHFWLYH�

������� &RPSRQHQWV�6HOHFWHG�IRU�+DUERU�([SDQVLRQ�$OWHUQDWLYHV

,Q� RUGHU� WR� PHHW� VWXG\� REMHFWLYHV�� DOO� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV� PXVW� SURYLGH� D
GHHSHU�FKDQQHO��ZLGHQHUV��DQG�LPSURYHPHQWV�WR�.LQJV�,VODQG�7XUQLQJ�%DVLQ�

���� )RUPXODWLRQ�2I�,QLWLDO�$OWHUQDWLYHV

7KH�FXUUHQWO\�DXWKRUL]HG�SURMHFW�SURYLGHV�IRU�D����IRRW�GHSWK� LQ� WKH� LQQHU�KDUERU�DQG
������ IHHW� LQ� WKH�HQWUDQFH�FKDQQHO�� �)RXU�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�ZHUH� VHOHFWHG
IRU� LQLWLDO� HYDOXDWLRQ�� � 7KHVH� LQFOXGHG� GHSWKV� RI� ���� ���� ���� DQG� ��� IHHW� LQ� WKH� LQQHU
KDUERU� �6WDWLRQV� ������ WR� ��������� DQG� LQ� WKH� HQWUDQFH� FKDQQHO� �6WDWLRQV� ������ WR� ²
������%��ZLWK�DQ�DGGLWLRQDO���IHHW�LQ�WKH�HQWUDQFH�FKDQQHO�IURP�6WDWLRQ�²������E�WR�WKH
RFHDQ�HQG�RI�WKH�HQWUDQFH�FKDQQHO�

������ 1R�$FWLRQ�$OWHUQDWLYH

7KH�1R�$FWLRQ�� RU�:LWKRXW�3URMHFW�&RQGLWLRQ��ZRXOG� FRQVLVW� RI� D� FRQWLQXDWLRQ�RI� WKH
H[LVWLQJ� DXWKRUL]HG� FKDQQHO� GLPHQVLRQV� ZLWK� QR� KDUERU� LPSURYHPHQWV�� � 3HULRGLF
PDLQWHQDQFH�GUHGJLQJ�ZRXOG�FRQWLQXH�

������ $OWHUQDWLYH�������ª�'HHSHQLQJ�

$OWHUQDWLYH� ���ZRXOG� LQFOXGH�GUHGJLQJ� WKH� LQQHU� KDUERU� WR� ��� IHHW� DQG� GUHGJLQJ� WKH
HQWUDQFH�FKDQQHO�WR�������IHHW��HQODUJLQJ�.LQJV�,VODQG�7XUQLQJ�%DVLQ�DQG�GUHGJLQJ�WR
��� IHHW�� DQG� SURYLGLQJ� WHQ� ZLGHQHUV� LQ� WKH� LQQHU� KDUERU� DQG� WZR� ZLGHQHUV� LQ� WKH
HQWUDQFH�FKDQQHO�

������ $OWHUQDWLYH�������ª�'HHSHQLQJ�

$OWHUQDWLYH� ���ZRXOG� LQFOXGH�GUHGJLQJ� WKH� LQQHU� KDUERU� WR� ��� IHHW� DQG� GUHGJLQJ� WKH
HQWUDQFH�FKDQQHO�WR�������IHHW��HQODUJLQJ�.LQJV�,VODQG�7XUQLQJ�%DVLQ�DQG�GUHGJLQJ�WR
��� IHHW�� DQG� SURYLGLQJ� WHQ� ZLGHQHUV� LQ� WKH� LQQHU� KDUERU� DQG� WZR� ZLGHQHUV� LQ� WKH
HQWUDQFH�FKDQQHO�
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������ $OWHUQDWLYH�������ª�'HHSHQLQJ�

$OWHUQDWLYH� ���ZRXOG� LQFOXGH�GUHGJLQJ� WKH� LQQHU� KDUERU� WR� ��� IHHW� DQG� GUHGJLQJ� WKH
HQWUDQFH�FKDQQHO�WR�������IHHW��HQODUJLQJ�.LQJV�,VODQG�7XUQLQJ�%DVLQ�DQG�GUHGJLQJ�WR
��� IHHW�� DQG� SURYLGLQJ� WHQ� ZLGHQHUV� LQ� WKH� LQQHU� KDUERU� DQG� WZR� ZLGHQHUV� LQ� WKH
HQWUDQFH�FKDQQHO�

������ $OWHUQDWLYH�������ª�'HHSHQLQJ�

$OWHUQDWLYH� ���ZRXOG� LQFOXGH�GUHGJLQJ� WKH� LQQHU� KDUERU� WR� ��� IHHW� DQG� GUHGJLQJ� WKH
HQWUDQFH�FKDQQHO�WR�������IHHW��HQODUJLQJ�.LQJV�,VODQG�7XUQLQJ�%DVLQ�DQG�GUHGJLQJ�WR
��� IHHW�� DQG� SURYLGLQJ� WHQ� ZLGHQHUV� LQ� WKH� LQQHU� KDUERU� DQG� WZR� ZLGHQHUV� LQ� WKH
HQWUDQFH�FKDQQHO�

���� (FRQRPLF�$QDO\VLV�2I�,QLWLDO�$OWHUQDWLYHV

7KH� GHWDLOHG� HFRQRPLF� DQDO\VLV�� LQFOXGLQJ� DOO� DVVXPSWLRQV�� D� GHVFULSWLRQ� RI
PHWKRGRORJ\��DQG�GHWDLOHG�ILQGLQJV��LV�LQFOXGHG�LQ�$SSHQGL[�&���7KH�HFRQRPLF�DQDO\VLV
FRQVLVWHG�RI�ILYH�PDMRU�DUHDV�

�� &RPPRGLW\�)RUHFDVW

�� )OHHW�)RUHFDVW

�� 1HW�%HQHILW�&RVW�$QDO\VLV

�� 0XOWLSRUW�$QDO\VLV

�� 5LVN�DQG�8QFHUWDLQW\�$QDO\VLV

([LVWLQJ� FRQGLWLRQV� IRU� WUDGH� IORZV� PRYLQJ� WKURXJK� WKH� 3RUW� RI� 6DYDQQDK� DUH
LQFUHDVLQJO\� FKDUDFWHUL]HG� E\� FDUJRHV� VXSSRUWLQJ� IRUHLJQ� WUDGH�� � &RQWDLQHUL]HG� FDUJR
YROXPHV� KDYH� LQFUHDVHG� IRU� HDFK� RI� WKH� ODVW� QLQH� \HDUV�� � 7RWDO� WRQV� WKURXJK� WKH� SRUW
KDYH� LQFUHDVHG�FRUUHVSRQGLQJO\�XS� WR�D� WRWDO�RI������PLOOLRQ�VKRUW� WRQV�RI�ZDWHUERUQH
FRPPHUFH�LQ������RI�ZKLFK����SHUFHQW�������PLOOLRQ�VKRUW�WRQV��ZDV�IRUHLJQ�FDUJR���$V
VKRZQ� LQ� )LJXUH� ����� WKH� IRUHLJQ� WRQQDJH� VKDUH� RI� 6DYDQQDK� +DUERU� ZDWHUERUQH
FRPPHUFH� KDV� LQFUHDVHG� IRU� RYHU� WZHQW\�ILYH� \HDUV�� � )RUHLJQ� WRQQDJH� JURZWK� KDV
DYHUDJHG�����SHUFHQW�SHU�\HDU�RYHU�WKLV�SHULRG�
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6RXUFH� 86$&(�:DWHUERUQH�&RPPHUFH�6WDWLVWLFV

'RPHVWLF�VKLSPHQWV�KDYH�LQFUHDVHG�VORZO\�RYHU�WKLV�SHULRG��ZLWK�JURZWK�LQ�FRDVWZLVH
VKLSPHQWV� DYHUDJLQJ� ���� SHUFHQW� SHU� \HDU�� � 3HWUROHXP� DQG� SHWUROHXP� SURGXFWV
FRPSULVH� ��� SHUFHQW� RI� GRPHVWLF� WRQQDJH�� � 7KH� *HRUJLD� 3RUWV� $XWKRULW\� UHSRUWV
KDQGOLQJ���������7(8V�WKRXJK�6DYDQQDK�+DUERU�LQ������ZKLFK�DFFRXQWV�IRU���PLOOLRQ
RI�WKH����PLOOLRQ�FDUJR�WRQV�WKURXJK�WKH�SRUW���6DYDQQDK·V�FRQWDLQHU�7(8�YROXPHV�KDYH
LQFUHDVHG�RYHU�����SHUFHQW�GXULQJ�WKH�ODVW����\HDUV�

7KH� QHHG� IRU� DGGLWLRQDO� 6DYDQQDK� +DUERU� FKDQQHO� GHSWK� LV� GULYHQ� SULPDULO\� IURP
LQFUHDVLQJ�YHVVHO�RSHUDWLQJ�GUDIW�UHTXLUHPHQWV�RI�FRQWDLQHU�YHVVHOV�FDOOLQJ�WKH�3RUW���,Q
HDUOLHU� GHHSHQLQJ� VWXGLHV� IRU� 6DYDQQDK� +DUERU�� QRQ�FRQWDLQHUL]HG� FDUJRHV�� VXFK� DV
JUDLQ�DQG�NDROLQ�FOD\��EHQHILWHG�IURP�GHHSHQLQJ�WR����IHHW�RU����IHHW���,Q�WKLV�VWXG\��QRQ�
FRQWDLQHUL]HG� FRPPRGLW\� XVH� RI� GHHSHU� FKDQQHO� DOWHUQDWLYHV� LV� OLPLWHG� WR� D� VPDOO
SRUWLRQ�RI� WKH� IOHHW�� �2QH�RI� WKH�FRQWULEXWLQJ� IDFWRUV�KDV�EHHQ� WKH� VKLIW� RI� 6DYDQQDK·V
JUDLQ�H[SRUW�YROXPHV�WR�*3$�IDFLOLWLHV�DW�%UXQVZLFN�WR�PDNH�URRP�IRU�DGGLWLRQDO�*3$
FRQWDLQHU� EHUWK� H[SDQVLRQ� LQ� 6DYDQQDK�+DUERU�� � 7KHUHIRUH�� WKH� SULPDU\� IRFXV� RI� WKH
FRPPRGLW\�WUDGH�DQDO\VLV�DGGUHVVHV�FRQWDLQHUL]HG�FDUJR�

7KH� PDMRU� SUREOHPV� SUHVHQWO\� IDFHG� E\� FDUULHUV� DQG� VKLSSHUV� VHUYLQJ� WKH� 3RUW� RI
6DYDQQDK�LQFOXGH�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

• 7KH� FXUUHQW� IOHHW� RSHUDWHV� DW� OHVV� WKDQ� RSWLPXP� FDSDFLW\�� LQFXUULQJ� KLJKHU
WUDQVSRUWDWLRQ�FRVWV�

• 9HVVHOV� LQFXU�WLGDO�GHOD\�FRVWV�ZDLWLQJ� IRU�VXIILFLHQW�ZDWHU�GHSWK� WR�PHHW� UHTXLUHG
XQGHU�NHHO�FOHDUDQFH�

7KH� REYLRXV� VROXWLRQ� WR� WKHVH� H[LVWLQJ� SUREOHPV� LV� WR� GHHSHQ� 6DYDQQDK·V� VKLSSLQJ
FKDQQHO�� � &KDQQHO� GHHSHQLQJ� ZRXOG� SURYLGH� FDUULHUV� ZLWK� WKH� RSSRUWXQLW\� WR� IXOO\
XWLOL]H�DYDLODEOH�YHVVHO�FDUJR�FDSDFLW\�DQG�GHSOR\�ODUJHU�YHVVHOV�WR�DFKLHYH�HFRQRPLHV�RI
VFDOH� DQG� UHGXFH� WLGDO� GHOD\V� WKDW� XOWLPDWHO\� VKRXOG� UHVXOW� LQ� WUDQVSRUWDWLRQ� FRVWV� WR
VKLSSHUV�

������ 7UDGH�)RUHFDVW

)RU�WKRURXJKQHVV�RI�WUDGH�DQDO\VLV�IRU�WKLV�VWXG\��FRPPRGLW\�WUDGH�IRUHFDVWV�KDYH�EHHQ
DFTXLUHG�IURP�,&)�.DLVHU·V�7UDGH�DQG�7UDQVSRUWDWLRQ�*URXS���,&)�.DLVHU�LV�RQH�RI�WKH
SULPDU\�FRPPHUFLDO�SURYLGHUV�RI�GHWDLOHG�RFHDQ�ERUQH�WUDGH�IRUHFDVWV���7KH�,&)�.DLVHU
WUDGH�PRGHOLQJ�V\VWHP�IRUHFDVWV�WUDGH�WKURXJK�D�VWUXFWXUH�RI�JOREDO�FRPPRGLW\�PRGHOV
WKDW� FDSWXUH� LQGLYLGXDO� FRXQWU\�GHPDQG� IRU� LPSRUWV�� OLQNHG� WR� HFRQRPLF�JURZWK�DQG
GRPHVWLF�SURGXFWLRQ�ZLWKLQ� HDFK� FRXQWU\��� 7KH�PDFURHFRQRPLF� IRUHFDVWV�XVHG� LQ� WKLV
V\VWHP�DUH�VRXUFHG�IURP�WKH�FRXQWU\�DQG�UHJLRQDO�HFRQRPLF�PRGHOV�SURGXFHG�E\� WKH
:()$� *URXS�� DQ� HFRQRPLF� IRUHFDVWLQJ� ILUP� DVVRFLDWHG� ZLWK� WKH� 8QLYHUVLW\� RI
3HQQV\OYDQLD�� � 7KH� WUDGH�PRGHO� RXWSXW� LQFOXGHV� LQGLYLGXDO� FRPPRGLW\� PRYHPHQWV�
ERWK�LQ�WHUPV�RI�8�6��GROODUV�DQG�PHWULF�WRQV���)RU�OLQHU�WUDGHV��WKH�PRGHO�DOVR�SURGXFHV
WUDGH�YROXPHV� LQ�7(8V�� �)RU� WKH�8QLWHG�6WDWHV�� WUDGH� LV� IXUWKHU�GLVDJJUHJDWHG�E\�SRUW
UDQJH��LQFOXGLQJ�WKH�6RXWK�$WODQWLF�

$V�WKH�VWXG\�SHULRG�H[WHQGV�D�IXOO� ILIW\�\HDUV�� ,&)�.DLVHU�SUHSDUHG�D� ORQJ�WHUP�JOREDO
WUDGH�IRUHFDVW�WKDW�H[SDQGV�WKHLU�VWDQGDUG�WZHQW\�ILYH�\HDU�IRUHFDVW�KRUL]RQ�RXW�WR������
$� YHU\� ORQJ�WHUP� JOREDO� PDFURHFRQRPLF� JURZWK� PRGHO� FRPELQLQJ� SURGXFWLRQ� DQG
FRQVXPSWLRQ� WUHQGV� ZLWK� WKH� H[LVWLQJ� ORQJ�WHUP� GHPRJUDSKLF� DQG� SURGXFWLYLW\
IRUHFDVWV�ZDV�XVHG�WR�SURGXFH�WKH�WUDGH�IRU�WKH�ODWWHU�GHFDGHV�RI�WKH�SHULRG��

7KH� FRPPRGLW\� WUDGH� PRGHOLQJ� V\VWHP� EXLOGV� XSRQ� D� EDVH� RI� GHWDLOHG� KLVWRULFDO
FRPPRGLW\� WUDGH� GDWD� DQG� LQGLYLGXDO� PDFURHFRQRPLF� FRXQWU\� PRGHO� IRUHFDVWV� WR
GHYHORS�D�JOREDO�PRGHO� IRU�HDFK�FRPPRGLW\�JURXS�� �7KHVH�JOREDO�FRPPRGLW\�PRGHOV
KDYH�D�SRROHG�FURVV�VHFWLRQDO�OHDVW�VTXDUHV�UHJUHVVLRQ�VWUXFWXUH�WKDW�FDSWXUHV�DV�PXFK
SUHGLFWLYH� FDSDELOLW\� DV� SRVVLEOH� IURP� KLVWRULFDO� FRPPRGLW\� WUDGH� GDWD�� � $Q� H[SHUW

�����������������������������������������������������
�� 7KH�,&)�.DLVHU�WUDGH�PRGHOV�ZHUH�GHYHORSHG�XQGHU�WKH�GLUHFWLRQ�RI�'U��'DYLG�%ORQG���(DUOLHU�YHUVLRQV�RI�KLV

WUDGH�PRGHOLQJ�V\VWHP�KDYH�EHHQ�XVHG�LQ�GHHS�GUDIW�QDYLJDWLRQ�)HDVLELOLW\�6WXGLHV�IRU�WKH�86�$UP\�&RUSV�RI
(QJLQHHUV�IRU�RYHU�WHQ�\HDUV�

�� $Q�H[WHQVLYH�H[SODQDWLRQ�RI�WKH�JOREDO�WUDGH�PRGHO�IRUHFDVWLQJ�PHWKRGRORJ\��DV�XVHG�LQ�WKLV�VWXG\��LV�IRXQG�LQ
&KDSWHUV���DQG�RI�WKLV�$SSHQGL[���$V�GRFXPHQWHG�LQ�WKRVH�FKDSWHUV��WKH�WUDGH�IRUHFDVWLQJ�PHWKRGRORJ\�XVHV�DQ
DGYDQFHG�WUDGH�PRGHO�VWUXFWXUH��H[WHQVLYH�KLVWRULFDO�GDWD�IURP�PXOWLSOH�VRXUFHV��DQG�D�UXOH�EDVHG�H[SHUW�V\VWHP
WR�SURGXFH�FRPSOHWH�JOREDO�IRUHFDVWV�RI����LQGLYLGXDO�FRPPRGLW\�FDWHJRULHV�LQ�YDOXH�DQG�YROXPH�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

V\VWHP�WHVWV�WKH�HVWLPDWHG�PRGHOV�IRU�UREXVWQHVV�DQG�VXEVWLWXWHV�D�SURSHQVLW\�WR�LPSRUW
PRGHO� IRUHFDVW�ZKHUH�QHFHVVDU\�� � )RU� WKH�SRUWLRQ� RI� OLQHU� WUDGH� WKDW� LV� FRQWDLQHUL]HG�
WRQQDJH�IRUHFDVWV�DUH�WUDQVIRUPHG�LQWR�7(8�YROXPH�PHDVXUHV�XVLQJ�FRPPRGLW\��URXWH�
DQG�GLUHFWLRQ�VSHFLILF�FRQYHUVLRQ� IDFWRUV�� �7KH�7(8� IRUHFDVWV� UHSUHVHQW�PRYHPHQWV�RI
FRQWDLQHUV� ORDGHG� ZLWK� FDUJR� EHWZHHQ� FRXQWULHV� ²� QRW� WKH� UHSRVLWLRQLQJ� RI� HPSW\
FRQWDLQHUV�RU�WKH�WUDQVIHUV��YLD�GRPHVWLF�EDUJH�RU�IHHGHU�YHVVHO��EHWZHHQ�GRPHVWLF�SRUWV
RI� LQWHUQDWLRQDO� FRQWDLQHUV�� �+RZHYHU�� WKH�FDUULDJH�RI� HPSWLHV� LV� UHIOHFWHG� LQ�ERWK� WKH
XWLOL]DWLRQ� RI� YHVVHOV� DQG� WKH� OLJKW� ORDGLQJ� SDWWHUQV� XVHG� LQ� WKH� IOHHW� IRUHFDVW� DQG
WUDQVSRUWDWLRQ�FRVWV�DQDO\VLV��$PRQJ� WKH� DVVXPSWLRQV� IRU� WKH� WUDGH� IRUHFDVW�ZHUH� WKH
IROORZLQJ�

• 7KH�VWXG\�SHULRG�LV������WR�������ZLWK�EDVH�\HDU�RI������

• /DQGVLGH� LQIUDVWUXFWXUH� DQG� ODQG� WUDQVSRUWDWLRQ� FDSDFLW\� ZLOO� EH� H[SDQGHG� WR
DFFRPPRGDWH�LQFUHDVHG�YROXPHV�RI�WUDGH�RYHU�WKH�HQWLUH�IRUHFDVW�SHULRG�

• 7KHUH�ZLOO�EH�QR�VLJQLILFDQW�FKDQJHV�WR�FDERWDJH�UXOHV���7KH�-RQHV�$FW�DQG�WKH�DQWL�
WUXVW� LPPXQLW\�IRU� LQGXVWU\�UDWH�VHWWLQJ�FRQIHUHQFHV�FRQWLQXHV� IRU� WKH�SXUSRVHV�RI
RXU�DQDO\VLV���6LPLODUO\��ODERU�ZRUN�UXOHV�IRU�SRUW�RSHUDWLRQV�DUH�DVVXPHG�WR�UHPDLQ
UHODWLYHO\� FRQVWDQW� WKURXJKRXW� WKH� IRUHFDVW� SHULRG�� WKRXJK� WHFKQRORJ\
LPSURYHPHQWV�ZLOO�FRQWLQXH�WR�HQKDQFH�ORQJ�UXQ�ZRUNHU�SURGXFWLYLW\�

• 7KH� GHILQLWLRQ� RI� FRPPRGLW\� IORZ� LV� EDVHG� RQ� FRXQWLQJ� HDFK� LPSRUW� RU� H[SRUW
PRYHPHQW� RQH� WLPH� IRU� WUDGH� IRUHFDVWLQJ� SXUSRVHV�� � 2YHU� WKH� ORQJ�WHUP�� LW� LV
DVVXPHG�WKDW�GHPDQG�IRU�WUDQVSRUWDWLRQ�LV�REVHUYHG�RQO\�IRU�HIILFLHQW�PRYHPHQW�RI
FDUJRHV��DQG�WKH�SRVLWLRQLQJ�RI� WUDQVSRUWDWLRQ�HTXLSPHQW� WR�VHUYLFH� WKLV�GHPDQG��
,W�LV�SRVVLEOH�WKDW�FDUULHUV�PD\�FKRRVH�WR�KDQGOH�FDUJR�LQ�D�ZD\�WKDW�LQFXUV�GRXEOH
KDQGOLQJ� FKDUJHV� E\�PRYLQJ� WKURXJK�PXOWLSOH� SRUWV�� � +RZHYHU�� WKLV� RSHUDWLRQDO
SDWWHUQ�ZLOO�QRW�FKDQJH�WKH�XQGHUO\LQJ�IDFWRUV�LQIOXHQFLQJ�GHPDQG�IRU�FRXQWU\�WR�
FRXQWU\� LQWHUQDWLRQDO� WUDGH� PRYHPHQW�� DQG� WKH� IRUHFDVW� GRHV� QRW� FDSWXUH� VXFK
GRXEOH�KDQGOLQJ�PRYHPHQWV�

• 7KH�IXQGDPHQWDO�HFRQRPLF�GHYHORSPHQW�SHUVSHFWLYH�RI�WKH�:()$�*URXS�DQG�,&)
.DLVHU� HFRQRPLF� IRUHFDVWV� XWLOL]HG� LV� EDVHG� RQ� D� EHOLHI� LQ� FRQWLQXHG� HFRQRPLF
JURZWK�� � ,W� LV� DVVXPHG� WKDW� GHYHORSLQJ� FRXQWU\� HFRQRPLHV� IROORZ� D� ORQJ�WHUP
JURZWK� SDWK� WRZDUGV� LQGXVWULDOL]DWLRQ� DQG� KLJKHU� VWDQGDUGV� RI� OLYLQJ� ²� DQG� WKDW
SROLWLFDO� LQVWLWXWLRQV� UHPDLQ� VWDEOH� HQRXJK� WR� SHUPLW� GHYHORSPHQW� RYHU� WKH� ORQJ
UXQ�� �$V�WKLV� LV�D� ORQJ�UXQ�IRUHFDVW�DQDO\VLV��VKRUW�WHUP�EXVLQHVV�F\FOH�IOXFWXDWLRQV
DUH�QRW�PRGHOHG�KHUH�

• :RUOG� GHPDQG� IRU� DJULFXOWXUDO� SURGXFWV� DQG� IRRG� SURGXFWV� ZLOO� UHPDLQ� KLJK�
7KHUH� ZLOO� EH� D� VWHDG\� LQFUHDVH� LQ� JOREDO� DJULFXOWXUH� GHPDQG� GXH� WR� LQFUHDVLQJ
SRSXODWLRQ�DQG�LQFUHDVLQJ�DIIOXHQFH�

• 5HDO� HQHUJ\� SULFHV� WKDW� LQFUHDVH� PLOGO\� WKURXJK� ����� DQG� LPSURYHPHQWV� LQ
HIILFLHQF\�LQ�WKH�XVH�RI�UDZ�PDWHULDOV�OHDG�WR�D�UHGXFWLRQ�LQ�RYHUDOO�HQHUJ\�GHPDQG



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

SHU�GROODU�RI�RXWSXW�RYHU�WLPH���7KLV�LV�D�FRQWLQXDWLRQ�RI�WKH�HQHUJ\�HIILFLHQF\�WUHQG
REVHUYHG�WRGD\���7KRXJK�LQGLYLGXDO�UHDO�HQHUJ\�FRPPRGLW\�SULFH�LQGLFHV�DUH�XVHG
IRU� LPSRUWV� DQG� H[SRUWV� RI� FUXGH� SHWUROHXP�� FRDO�� QDWXUDO� JDV�� DQG� UHILQHG
SHWUROHXP� SURGXFWV�� WKH� DYHUDJH� DQQXDO� LQFUHDVH� LQ� WKHVH� VHULHV� LV� ���� SHUFHQW
WKURXJK��������7KLV�LV�FRQVLVWHQW�ZLWK�ORQJ�WHUP�FRPPHUFLDO�HQHUJ\�SULFH�IRUHFDVWV
XVHG�E\�WKH�8�6��'HSDUWPHQW�RI�(QHUJ\�

• 5HYROXWLRQDU\� IDVW� FDUJR�YHVVHO�GHVLJQ� WHFKQRORJLHV�DUH�SUHYHQWHG� IURP�FDSWXULQJ
DQ\�VLJQLILFDQW�VKDUH�RI� WKH�PDUNHW�GXH� WR� WKH� UHDO� HQHUJ\�SULFH� LQFUHDVHV� IRUHFDVW
DQG�WKH�KLJK�FDSLWDO�FRVW�RI�VXFK�VKLSV�

)RU�WKH�SXUSRVHV�RI�WKLV�VWXG\�WKH�GHILQLWLRQ�RI�WKH�6RXWK�$WODQWLF�3RUW�UHJLRQ�LQFOXGHV
1RUIRON���7KLV�LV�FRQVLVWHQW�ZLWK�WKH�GHILQLWLRQ�XVHG�IRU�WKH�6RXWK�$WODQWLF�LQ�SUHYLRXV
UHJLRQDO�WUDGH�VWXGLHV�SHUIRUPHG�IRU�WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�

7KH� ,&)� WUDGH� IRUHFDVW� LQGLFDWHG� WKDW� FRQWDLQHUL]HG� WUDGH� WKURXJK� WKH� 6RXWK�$WODQWLF
SRUW� UDQJH� LQFUHDVHV�ZLWK� DOO� IRUHLJQ� WUDGH� SDUWQHU� UHJLRQV�� WKRXJK� DW� GLIIHUHQW� UDWHV�
:KLOH�WKH�YROXPH�RI�WUDGH�ZLWK�(XURSH�LV�VWLOO�JURZLQJ��DQG�WULSOHV�WKURXJK��������WKH
VKDUH� RI� WUDGH� ZLWK� (XURSH� WKURXJK� WKH� 6RXWK� $WODQWLF� VKULQNV�� GURSSLQJ� IURP� WKH
VHFRQG� ODUJHVW� LQ� WKH� UHJLRQ� WR� IRXUWK�� � &RUUHVSRQGLQJO\�� IDVWHU� JURZLQJ� WUDGH� ZLWK
RWKHU�UHJLRQV�UHVXOWV�LQ�/DWLQ�$PHULFDQ�WUDGH�JURZLQJ�WR�RYHU����PLOOLRQ�7(8�E\������²
FRPSDUHG�ZLWK�(XURSHDQ�WUDGH�RI�URXJKO\���PLOOLRQ�7(8V�RYHU�WKH�VDPH�WLPH�SHULRG�
$VLDQ�WUDGH�WKURXJK�WKH�6RXWK�$WODQWLF�SRUW�UDQJH�RYHUWDNHV�(XURSHDQ�WUDGH�YROXPHV
E\� ����� DQG� JURZV� WR� RYHU� ��� PLOOLRQ� 7(8� E\� ������ � 7KH� OHYHOV� RI� 6RXWK� $WODQWLF
FRQWDLQHU�WUDGH�E\�IRUHLJQ�WUDGH�SDUWQHU�UHJLRQV�DUH�SUHVHQWHG�JUDSKLFDOO\�LQ�)LJXUH�����



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH�����6RXWK�$WODQWLF�3RUW�5DQJH�&RQWDLQHUL]HG�7UDGH�E\�3DUWQHU�5HJLRQ��LQ�0LOOLRQV�RI
7(8V�
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6RXUFH� ,&)�.DLVHU�*OREDO�7UDGH�)RUHFDVW������

)URP������WR�������WKH�6RXWK�$WODQWLF�UHJLRQ·V�VKDUH�RI�8�6��H[SRUWV�ZLOO�LQFUHDVH�ZKLOH
WKH�VKDUH�RI�8�6��LPSRUWV�GHFUHDVHV���7KH�IRUHFDVW�VKDUHV�UHIOHFW�WKH�GLIIHUHQFHV�EHWZHHQ
WKH�8�6��LPSRUW�VXSSOLHU�UHJLRQV�DQG�H[SRUW�PDUNHWV��DQG�WKH�JHRJUDSKLF�SUR[LPLW\�RI
WKH�6RXWK�$WODQWLF�WR�WKHVH�PDUNHWV��6DYDQQDK�&RQWDLQHU�)RUHFDVW

6DYDQQDK
V�FRQWDLQHU�WUDGH�JURZWK�LV�HVWLPDWHG�WR�DYHUDJH�����SHUFHQW�SHU�\HDU�LQ�7(8V
RYHU� WKH� VWXG\�SHULRG�� �6DYDQQDK·V� VKDUH�RI� WKH� FRXQWU\·V� FRQWDLQHU� WUDGH� UHIOHFWV� WKH
6RXWK�$WODQWLF·V�DGYDQWDJH�DQG�JHRJUDSKLF�SUR[LPLW\�WR�VXSSRUW� WKLV� WUDGH�� �2YHU�WKH
IRUHFDVW� SHULRG�� 6DYDQQDK� LQFUHDVHV� LWV� VKDUH� RI� WRWDO�8�6�� LPSRUWV� DQG� H[SRUWV�� � 7KH
LQFUHDVH� UHIOHFWV� D� VPDOO� ORVV� RI� VKDUH� IURP� WKH� *UHDW� /DNHV� DQG�1RUWK� $WODQWLF� SRUW
UDQJHV�� � 6DYDQQDK·V� FRQWDLQHU� WUDGH� VKDUHV�� UHSUHVHQWHG� DV� SHUFHQW� RI� WRWDO�8�6�� 7(8
YROXPHV��DUH�SUHVHQWHG�LQ�)LJXUH�����



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH�����6DYDQQDK�&RQWDLQHUL]HG�7UDGH�DV�D�6KDUH�RI�8�6��7RWDO�3HUFHQWDJH�RI�7(8V
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6RXUFH� %RR]³$OOHQ�DQDO\VLV�DQG�,&)�.DLVHU�7UDGH�)RUHFDVW������

������ )OHHW�IRUHFDVW

������� 2YHUYLHZ

7KH�3RUW�RI�6DYDQQDK� LV� D�PDMRU�SRUW� RQ� WKH�(DVW�&RDVW�RI� WKH�8QLWHG�6WDWHV�� VHUYLQJ
WKUHH�PDLQ�WUDGH�ODQHV�EHWZHHQ�WKH�8�6��DQG�LWV�IRUHLJQ�WUDGH�SDUWQHUV���+LVWRULFDO�YHVVHO
FDOO� VWDWLVWLFV� SODFH� 6DYDQQDK� LQ� WKH� WRS� WLHU� RI� 8�6�� SRUWV� VHUYLQJ� IRUHLJQ� WUDGH�
$FFRUGLQJ�WR�WKH�*HRUJLD�3RUWV�$XWKRULW\��*3$��DQG�6DYDQQDK�3LORW�$VVRFLDWLRQ�GDWD�
RYHU� ������ YHVVHOV� ²� LQFOXGLQJ� DOPRVW� ���� FRQWDLQHUVKLSV� ²� FDOOHG� WKH� 3RUW� LQ� �����
)LJXUH�����SUHVHQWV�E\�W\SH��WKH�QXPEHU�RI�FDUJR�YHVVHOV�WKDW�HQWHUHG�6DYDQQDK�LQ������

���SHUFHQW�RI�WKHVH�YHVVHOV�ZHUH�HLWKHU�FRQWDLQHUVKLSV�RU�JHQHUDO�FDUJR�VKLSV���3RUW�FDOOV
2YHU�E\�RWKHU�YHVVHO�W\SHV�DFFRXQW�IRU�WKH�UHPDLQLQJ����SHUFHQW���'XH�WR�WKH�UHORFDWLRQ
RI�*3$·V�JUDLQ�KDQGOLQJ�FDSDELOLW\�WR�WKH�3RUW�RI�%UXQVZLFN�LQ�������LW�LV�H[SHFWHG�WKDW
WKH�QXPEHU�RI�GU\�DQG�OLTXLG�EXON�YHVVHO�FDOOV�ZLOO�GHFOLQH��DQG�WKH�VKDUH�RI�YHVVHOV�WKDW
DUH� FRQWDLQHUVKLSV� ZLOO� LQFUHDVH�� � ,Q� DGGLWLRQ�� *3$� KDV� LPSURYHG� WKH� DXWRPRELOH
LPSRUW�H[SRUW�IDFLOLWLHV� LQ�%UXQVZLFN�� �7KLV�ZLOO� LPSDFW�WKH�QXPEHU�RI�5R�5R�YHVVHOV
FDOOLQJ�WKH�3RUW�� �$FFRUGLQJ�WR�*3$�GDWD��(XURSH�� WKH�)DU�(DVW��YLD�WKH�6XH]�&DQDO�RU
3DQDPD� &DQDO��� DQG� 6RXWK� $PHULFD� DUH� WKH� SULPDU\� RYHUVHDV� WUDGH� SDUWQHU
RULJLQV�GHVWLQDWLRQV�� DFFRXQWLQJ� IRU� RYHU� ��� SHUFHQW� RI� WKH� QHDUO\� ���� FRQWDLQHUVKLSV
FDOOLQJ�6DYDQQDK�LQ������



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

�)LJXUH�����1XPEHU�RI�9HVVHOV�E\�7\SH�&DOOLQJ�WKH�3RUW�RI�6DYDQQDK�LQ�����

1XPEHU�RI�9HVVHOV�E\�7\SH�&DOOLQJ�WKH�3RUW�RI�6DYDQQDK�LQ�����
'HVLJQ
'UDIW &RQWDLQHU

*HQHUDO
&DUJR

5ROO�RQ��
5ROO�RII 7DQNHU %XONHU %DUJH 7RWDO

��� ��� ��� ��� ��� ��� ��� �����
�� �� �� � �� �� � ���
�� �� �� �� � �� � ���
�� ��� �� � �� � � ���
�� � � � �� � �� ��
�� �� � � � � � ���
�� �� � � � � � ��
�� � � � � � � �
�� � � � � � � �
!�� � � � � � � �
7RWDO ��� ��� ��� ��� ��� ��� �����

6RXUFH� 6DYDQQDK�3LORWV�$VVRFLDWLRQ�/RJV��*HRUJLD�3RUWV�$XWKRULW\
1RWH���� ,QFOXGHV�VHPL�FRQWDLQHUVKLSV�DQG�FRPELQDWLRQ�JHQHUDO�FDUJR�VHPL�FRQWDLQHUVKLSV�
1RWH���� ,QFOXGHV�LQWHJUDWHG�WXJ�EDUJHV�

2YHU����SHUFHQW�RI�WKHVH�YHVVHOV�ZHUH�HLWKHU�FRQWDLQHUVKLSV�RU�JHQHUDO�FDUJR�VKLSV���3RUW
FDOOV�E\�RWKHU�YHVVHO�W\SHV�DFFRXQW�IRU�WKH�UHPDLQLQJ����SHUFHQW���'XH�WR�WKH�UHORFDWLRQ
RI�*3$·V�JUDLQ�KDQGOLQJ�FDSDELOLW\��LW�LV�H[SHFWHG�WKDW�WKH�QXPEHU�RI�EXONHU�YHVVHO�FDOOV
ZLOO�GHFOLQH��DQG�FRQWDLQHUVKLSV�VHUYLQJ�WKH�3RUW�ZLOO�EHFRPH�PRUH�SURPLQHQW�

(XURSH��WKH�)DU�(DVW��YLD�WKH�6XH]�&DQDO�RU�3DQDPD�&DQDO���DQG�6RXWK�$PHULFD�DUH�WKH
SULPDU\�RYHUVHDV�RULJLQ�GHVWLQDWLRQ�SRLQWV�ZKLFK�DFFRXQWHG�IRU�RYHU����SHUFHQW�RI�WKH
QHDUO\�����FRQWDLQHUVKLSV�FDOOLQJ�6DYDQQDK�LQ������

,Q� WKLV� VWXG\�� HFRQRPLF� GHYHORSPHQW� EHQHILWV� DFFUXH� WR� FRQVXPHUV� DQG� SURGXFHUV� RI
JRRGV� DOLNH�� � &RPSHWLWLRQ�� WKURXJK� WKH� SULFH� PHFKDQLVP�� LV� KRZ� EHQHILWV� DUH
GLVWULEXWHG��EXW�RULJLQDO�FRVW�VDYLQJV�FRPHV�IURP�YHVVHO�RSHUDWRUV·�DELOLW\�WR�XVH�YHVVHOV
PRUH�HIILFLHQWO\�� �(IILFLHQF\�LV�LPSURYHG�E\�VSUHDGLQJ�IL[HG�FRVWV�RYHU� ODUJHU�YROXPHV
RI� FDUJR�� WKHUHE\� ORZHULQJ� WKH� XQLW� FRVWV� RI� FDUJR� WUDQVSRUWDWLRQ�� �:LWK� LQFUHDVHV� LQ
WUDGH�� VXIILFLHQW� GHPDQG� H[LVWV� WR� ILOO� HYHQ� ODUJHU� YHVVHOV� ZKLOH� PDLQWDLQLQJ� VHUYLFH
IUHTXHQF\�� � 9HVVHO� RSHUDWRUV� DFKLHYH� WKH� KLJKHVW� LPSDFW� RQ� FRVWV�ZKHQ� WKH\� RSHUDWH
ODUJH� YHVVHOV� RQ� KLJK� YROXPH� WUDGH� ODQHV�� VXFK� DV� WKH� (XURSH� WR� )DU� (DVW�� DQG� WKH
HPHUJLQJ�PDUNHWV�EHWZHHQ�6RXWKHDVW�$VLD�DQG� WKH�8QLWHG�6WDWHV�� �$V�YHVVHO� FDSDFLW\
LQFUHDVHV�� SK\VLFDO� GLPHQVLRQV� RI� WKH� YHVVHOV� LQFUHDVH�� � 7KHUHIRUH� IOHHW� IRUHFDVWV
GHWDLOLQJ�YHVVHO� VL]H�DQG� IUHTXHQF\�RI�SRUW� FDOO�EHFRPHV� WKH�EDVLV� IRU� IRUHFDVWLQJ� FRVW
VDYLQJ�EHQHILWV�DQG�XOWLPDWHO\��WKH�VHOHFWHG�1('�SODQ�DOWHUQDWLYH�SURMHFW�GHSWK�IRU�WKH
6DYDQQDK�+DUERU�([SDQVLRQ�6WXG\�

7KH� ZRUOG� FRQWDLQHU� IOHHW� IRUHFDVW� XVHV� D� PHWKRGRORJ\� ZKHUH� WKH� VXSSO\� RI� 7(8
WUDQVSRUWDWLRQ� FDSDFLW\� LQ� WKH� ZRUOG� IOHHW� LV� HTXDO� WR� WKH� ZRUOG� GHPDQG� RI� 7(8
FRQWDLQHU� PRYHPHQWV�� � 7KLV� PHWKRGRORJ\� LV� LPSOHPHQWHG� WKURXJK� D� %RR]Ã$OOHQ



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

IRUHFDVW�PRGHO�ZKLFK� LQFRUSRUDWHV� VXSSO\� WUHQGV� LQ�YHVVHO� VL]H�� QXPEHU�� GHSOR\PHQW
VWUDWHJ\�� FDSDFLW\�� FRQVWUXFWLRQ�VFUDSSLQJ� WUHQGV�� DQG� XWLOL]DWLRQ� WR� HVWLPDWH� ZRUOG
IOHHW�FDSDFLW\�DQG�IOHHW�PL[�ZKLFK� LV� WKHQ�EDODQFHG�DJDLQVW�FRPPRGLW\� WUDQVSRUWDWLRQ
GHPDQG�IRUHFDVWV�

7KH�GHPDQG�IRU�7(8�WUDQVSRUWDWLRQ�FDSDFLW\�LV�IRUHFDVW�XVLQJ�WKH�IROORZLQJ�LQSXWV�

• )RUHFDVW�RI�ZRUOG�JHQHUDO�FDUJR�WUDGH�WRQQDJH�

• )RUHFDVW�RI�JHQHUDO�FDUJR�WRQQDJH�H[SHFWHG�WR�EH�PRYHG�YLD�FRQWDLQHU�

• )RUHFDVW�RI�FRQWDLQHUVKLS�XWLOL]DWLRQ�

• +LVWRULF�\HDUO\�ZRUOG�FRQWDLQHU�FDSDFLW\�

• )RUHFDVW�RI�DYHUDJH�VORW�XWLOL]DWLRQ�

7KH�VXSSO\�VLGH�RI�WKH�IRUHFDVW�FRQWDLQV�VHYHUDO�DQDO\WLFDO�VWHSV��LQFOXGLQJ�DQ�LWHUDWLYH
VWHS� WR� PRGHO� WKH� VFUDSSLQJ� RU� UHWLUHPHQW� RI� ROG� YHVVHOV�� UHSODFLQJ� WKHP� ZLWK� QHZ
YHVVHOV��DQG�DGGLQJ�QHZ�IOHHW�FDSDFLW\�WR�PHHW�GHPDQG���7KH�VXSSO\�RI�7(8�FDSDFLW\�RQ
YHVVHOV�LQ�WKH�ZRUOG�IOHHW�IRUHFDVW�LV�GHWHUPLQHG�XVLQJ�WKH�IROORZLQJ�LQSXWV�

• +LVWRULF�DQG�IRUHFDVW�RUGHUERRN�RI�YHVVHOV�DQG�WRWDO�FDSDFLW\��E\�GUDIW�FODVV�����·�WR
!��·��

• )RUHFDVW�RI�DYHUDJH�FDSDFLWLHV�RI�YHVVHOV�LQ�HDFK�GUDIW�FODVV�

• )RUHFDVW�RI�WKH�UHWLUHG�DQG�UHSODFHPHQW�IOHHW��EDVHG�RQ�D����\HDU�YHVVHO�OLIH�VSDQ�

• )RUHFDVW� RI� WKH� DGGLWLRQDO� FDSDFLW\� UHTXLUHG� DIWHU� UHWLUHPHQW� DQG� UHSODFHPHQW�� WR
PHHW�GHPDQG�

7KH� SXUSRVH� RI� WKH� ZRUOG� IOHHW� IRUHFDVW� LV� WR� GHYHORS� D� EDVHOLQH� IURP� ZKLFK� WKH
6DYDQQDK� IOHHW� IRUHFDVW� FDQ�EH�GHYHORSHG�� �2QH� DVVXPSWLRQ� DSSOLHG� LQ� WKH� 6DYDQQDK
IRUHFDVW�LV�WKDW�WKH�6DYDQQDK�IOHHW�LV�D�PLFURFRVP�RI�WKH�ZRUOG�IOHHW���,W�LV�SURMHFWHG�WKDW
DV�WUDGH�YROXPHV�LQFUHDVH�WKURXJK�6DYDQQDK�DQG�WKH�SRUW�JURZV�WR�DFFRPPRGDWH�WKH
LQFUHDVHG� WUDIILF� DQG� WUDGH� RYHU� WKH� VWXG\� SHULRG�� WKH� 6DYDQQDK� IOHHW� ZLOO� HYROYH� WR
PRUH�FORVHO\�UHVHPEOH�WKH�ZRUOG�IOHHW�LQ�WHUPV�RI�IOHHW�PL[���)OHHW�PL[�LV�WKH�GLVWULEXWLRQ
RI�VKLSV�DQG�FDSDFLW\�DFURVV�GHVLJQ�GUDIW�FDWHJRULHV��H�J������IW������IW������IW���HWF���

7KH�6DYDQQDK� IOHHW� IRUHFDVW� LV� VLPLODU� WR� WKH�PHWKRGRORJ\�XVHG� WR�GHYHORS� WKH�ZRUOG
IOHHW� IRUHFDVW�� LQ� WKDW� LW� XVHV� D� WUDGH� IRUHFDVW� WR� GHWHUPLQH� WKH� GHPDQG� IRU� 7(8
WUDQVSRUWDWLRQ��WKHQ�FDOFXODWHV�WKH�UHTXLUHG�YHVVHO�VXSSO\�DQG�IOHHW�PL[�QHHGHG�WR�PHHW
GHPDQG�� �7KH�PRGHO� HYDOXDWHV� WUDGH�DQG�YHVVHOV� VHUYLQJ� WKH�(XURSH�1RUWK�$PHULFD�
/DWLQ� $PHULFD�1RUWK� $PHULFD�� DQG� WKH� $VLD�1RUWK� $PHULFD� WUDGH� ODQHV� VHSDUDWHO\�
7KLV�DSSURDFK�PLUURUV� WKH�JHQHUDO�GHSOR\PHQW�RI� FRQWDLQHUVKLSV�RQ� URWDWLRQV� VHUYLQJ
1RUWK�$PHULFD�

7KH� VXSSO\� RI� 7(8� FDSDFLW\� LQ� WKH� 6DYDQQDK� IOHHW� IRUHFDVW� LV� GHWHUPLQHG� XVLQJ� WKH
IROORZLQJ�PDMRU�LQSXWV�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

• +LVWRULFDO�YHVVHO�FDOOV�WR�WKH�SRUW�RI�6DYDQQDK��LQFOXGLQJ�WRWDO�FDSDFLW\�DQG�FDSDFLW\
GLVWULEXWLRQ��E\�GUDIW�FODVV������IW��WR�!���IW���

• )RUHFDVW� RI� DYHUDJH� FDSDFLWLHV� RI� YHVVHOV� LQ� HDFK� GUDIW� FODVV�� EDVHG� RQ� KLVWRULFDO
WUHQGV�

• )RUHFDVW�DYHUDJH�7(8�OLIWV�SHU�GUDIW�FDWHJRU\�

• )RUHFDVW� RI� WKH�QXPEHU� RI� VKLSV� UHTXLUHG� WR� KDQGOH� WKH� IRUHFDVW� 7(8� WUDGH� OHYHOV
EDVHG�RQ�7(8�OLIW�IRUHFDVW�

• ([SHFWHG�QXPEHU�RI� DGGLWLRQDO� VKLSV�GHSOR\HG�RQ� WKH� 6DYDQQDK� WUDGH� ODQHV� RYHU
WKH�VWXG\�SHULRG�

'HWDLOV�RI�WKH�PHWKRGRORJ\�IRU�GHWHUPLQLQJ�WKH�VXSSO\�RI�7(8�FDSDFLW\�DUH�SUHVHQWHG
LQ�WKH�(FRQRPLF�$SSHQGL[�

7KH� ODVW� WHQ� \HDUV� KDYH� VHHQ� GUDPDWLF� FKDQJHV� LQ� WKH� VL]H� DQG� FDSDFLW\� RI� WKH� IOHHW
FDOOLQJ�6DYDQQDK��ZKLFK�KDYH�PLUURUHG� WKRVH�FKDQJHV�H[SHULHQFHG� LQ� WKH�ZRUOG� IOHHW�
/LQHU�RSHUDWRUV�VHUYLQJ�WKH�3RUW�KDYH�EHHQ�VWHDGLO\�LQFUHDVLQJ�WKHLU�OHYHO�RI�VHUYLFH�RYHU
WKH�ODVW�VHYHUDO�\HDUV�²�DQG�VLQFH�WKH�ODVW�GHHSHQLQJ�SURMHFW�²�WKURXJK�D�FRPELQDWLRQ�RI
RSHUDWLQJ� ODUJHU��KLJKHU� FDSDFLW\�YHVVHOV�DQG� LQFUHDVLQJ� WKH�QXPEHU�RI�SRUW� FDOOV� DQG
VHUYLFHV�WR�WKH�3RUW��)LJXUH�����SUHVHQWV�WKH�QXPEHU�RI�FRQWDLQHUVKLS�FDOOV�E\�GUDIW��DW
*3$�IDFLOLWLHV�RYHU�WKH�ODVW�WHQ�\HDUV�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH�����'LVWULEXWLRQ�RI�&RQWDLQHUVKLS�&DOOV�DW�6DYDQQDK�E\�'HVLJQ�'UDIW�&DWHJRU\������
DQG�����

���������)W��&KDQQHO� ���������)W��&KDQQHO�
)OHHW�&DWHJRU\�E\�'HVLJQ�'UDIW

LQ�)HHW�DQG��9HVVHO�7\SH� 6KLSV ��RI�7RWDO 6KLSV
��RI
7RWDO

8QFRQVWUDLQHG�)OHHW ��� �����
&RQVWUDLQHG�)OHHW�
���)HHW��+DQG\� �� ���
���)HHW��+DQG\� �� ���� ��� �����
���)HHW��6XE�3DQDPD[� �� �����
���)HHW��6XE�3DQDPD[� �� ����
���)HHW��6XE�3DQDPD[� �� ����� �� ����
���)HHW��3DQDPD[� �� ����� �� ����
���)HHW��3DQDPD[� �� ����� �� ����
���)HHW��3DQDPD[� � ���� ��� �����
���)HHW��3RVW�3DQDPD[� � ���� � ����
����)HHW��3RVW�3DQDPD[� � ���� ��� �����

6XEWRWDO ��� ����� ��� �����
7RWDO ��� ������ ��� ������
6RXUFHV� �����GDWD�IURP�7DEOH�����86$&(�6DYDQQDK�+DUERU�*HRUJLD��&RPSUHKHQVLYH�6WXG\��$SSHQGL[�$�

5HYLVHG��0DUFK�������7DEOH�%����86$&(�6DYDQQDK�+DUERU�*HRUJLD��5HFRQQDLVVDQFH�5HSRUW��-XO\
������*3$�DQG�6DYDQQDK�3LORWV�$VVRFLDWLRQ�YHVVHO�FDOO�GDWD�IRU�������%RR]Ã$OOHQ�DQDO\VLV

1RWH���� $VVXPHG�WKDW�RQH�KDOI�RI�WKH�YHVVHOV�LGHQWLILHG�ZLWK�D�GUDIW�RI����IHHW�DUH�FODVVLILHG�DV�3DQDPD[
YHVVHOV

1RWH���� ([FOXGHV�����XQFRQVWUDLQHG�FRQWDLQHUVKLSV�DQG����FRQVWUDLQHG�FRQWDLQHUVKLSV�VHUYLQJ�RWKHU
IDFLOLWLHV�DW�WKH�3RUW�RI�6DYDQQDK

7KH�QXPEHU�RI�FRQWDLQHUVKLSV�FDOOLQJ�*3$�IDFLOLWLHV�JUHZ�IURP�����YHVVHO�FDOOV�LQ�����
WR�����LQ������²�DQ�DYHUDJH�DQQXDO�JURZWK�RI�����SHUFHQW��7KH�XVH�RI�ODUJHU��JUHDWHU�WKDQ
��� IRRW�GUDIW�� FRQWDLQHUVKLSV�E\� WKH� FDUULHUV� VHUYLQJ�6DYDQQDK� LQFUHDVHG�GUDPDWLFDOO\
GXULQJ�WKLV�SHULRG���6SHFLILFDOO\��WKH�3RUW�RI�6DYDQQDK�H[SHULHQFHG�VLJQLILFDQW�JURZWK�LQ
WKH� XVH� RI� 3DQDPD[� DQG� 3RVW�3DQDPD[� YHVVHO� ²� LQFUHDVLQJ� IURP� ���� YHVVHO� FDOOV� ���
SHUFHQW�RI� WKH�6DYDQQDK�IOHHW�� LQ������ WR�����YHVVHO� FDOOV� ����SHUFHQW�RI� WKH�6DYDQQDK
IOHHW��LQ��������7KLV�UDSLG�JURZWK�LQ�WKH�XVH�RI�3DQDPD[�DQG�3RVW�3DQDPD[�YHVVHOV�DQG
WKH�SHUFHQWDJH�RI�GHSOR\HG�IOHHW�FDSDFLW\�LV�FRQVLVWHQW�ZLWK�ZRUOG�IOHHW�WUHQGV�

������� :RUOG�DQG�6DYDQQDK�)OHHW�)RUHFDVW�5HVXOWV

7KLV�VHFWLRQ�SUHVHQWV�D�VXPPDU\�RI�WKH�ZRUOG�DQG�6DYDQQDK�IOHHW�IRUHFDVWV���7KH�GHWDLOV
RI� WKH� IRUHFDVW�PHWKRGRORJ\� DUH� SUHVHQWHG� LQ�$WWDFKPHQW� &� RI� WKLV� GRFXPHQW� DQG� D
FRPSLODWLRQ�RI� VSUHDGVKHHW� SULQWRXWV� SURYLGHG�E\�XSRQ� UHTXHVW�� � )LJXUH� ����SUHVHQWV
WKH�QXPEHU�RI�YHVVHOV��E\�GHVLJQ�GUDIW�FDWHJRU\��IURP�WKH�ZRUOG�IOHHW�IRUHFDVW�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH�����:RUOG�&RQWDLQHUVKLS�)OHHW�)RUHFDVW�����������

1XPEHU�RI�)XOO\�&HOOXODU�9HVVHOV�E\�'UDIW�&DWHJRU\
'HVLJQ )RUHFDVW�6WXG\�3HULRG
'UDIW��IW� ���� ���� ���� ���� ���� ����

��� ����� ����� ����� ����� ����� �����
�� ��� ��� ��� ��� ��� ���
�� ��� ��� ��� ��� ��� ���
�� ��� ��� �� ��� ��� ���
�� �� �� �� �� �� ��
�� ��� ��� ��� ��� ��� ���
�� ��� ��� ��� ��� ��� ���
�� � � � � � �
�� �� �� �� �� ��� ���
�� �� ��� ��� ��� ��� ���
!�� �� �� �� �� �� ��
7RWDO ����� ����� ����� ����� ����� �����

6RXUFH� %RR]Ã$OOHQ·V�:RUOG�&RQWDLQHUVKLS�)OHHW�)RUHFDVW�0RGHO��:&))0�

7KH�H[KLELW�VKRZV�WKDW�WKH�QXPEHU�RI�FRQWDLQHUVKLSV�LQ�WKH�ZRUOG�IOHHW�ZLOO�LQFUHDVH�E\
RYHU�����SHUFHQW�RYHU� WKH� VWXG\�SHULRG�� �)ROORZLQJ� UHFHQW� WUHQGV�� LW� LV� H[SHFWHG� WKHUH
ZLOO�EH�VLJQLILFDQW�JURZWK�LQ�WKH�QXPEHU�RI�GHHS�GUDIW�FRQWDLQHUVKLSV�GXULQJ�WKH� ILUVW
KDOI�RI�WKH�QH[W�FHQWXU\���3URMHFWLRQV�HVWLPDWH�WKH�QHHGV�IRU�DOPRVW�������3RVW�3DQDPD[
YHVVHOV�LQ�WKH�ZRUOG�IOHHW��D�����SHUFHQW�LQFUHDVH�RYHU�WRGD\·V�OHYHOV���7KH�UHVXOWV�RI�WKH
6DYDQQDK� IOHHW� IRUHFDVW� ZHUH� DJJUHJDWHG� DFURVV� WKH� WKUHH� PDMRU� WUDGH� ODQHV� VHUYLQJ
6DYDQQDK��(XURSH�0HGLWHUUDQHDQ��/DWLQ�$PHULFD��DQG�WKH�)DU�(DVW���,W�LV�H[SHFWHG�WKDW
FXUUHQW� DQG� IXWXUH� FDUULHUV� VHUYLQJ� WKH� 3RUW� ZLOO� RSWLPL]H� WKH� GHSOR\PHQW� RI� WKHLU
YHVVHOV� DFURVV� WUDGH� ODQHV� WR�PD[LPL]H� VHUYLFH� DQG�PLQLPL]H� FRVWV�� � )RU� LQWHUQDWLRQDO
FDUULHUV� DQG� WKRVH� RSHUDWLQJ� DV� SDUW� RI� JOREDO� DOOLDQFHV�� RSHUDWLQJ� GHHSHU� GUDIW�� KLJK
FDSDFLW\� FRQWDLQHU� YHVVHOV� ZLOO� EH� DQ� LPSRUWDQW� SDUW� RI� WKHLU� GHSOR\PHQW� VWUDWHJ\�
SURYLGHG�WKDW�WKHUH�LV�DGHTXDWH�ZDWHU�GHSWK�WR�DFFHVV�SRUWV�VHUYHG�E\�WKH�FDUULHUV���7KH
VL]H�RI�WKH�6DYDQQDK�)OHHW�DQG�WKH�QXPEHU�RI�3RVW�3DQDPD[�FRQWDLQHUVKLSV�IRUHFDVW�WR
FDOO�WKH�3RUW�ZLOO�LQFUHDVH�GHSHQGLQJ�RQ�WKH�VHOHFWHG�DOWHUQDWLYH�GHHSHQLQJ�SURMHFW�

������� &RQFOXVLRQV

,Q�FRQFOXVLRQ��WKH�6DYDQQDK�IOHHW�IRUHFDVW�SUHGLFWV�WKDW�

• 'XH� WR� LQFUHDVHG� WUDGH�ZLWK� GHYHORSLQJ�PDUNHWV�� YHVVHOV� ZLWK� GHVLJQ� GUDIWV� ZLOO
FRQWLQXH�WR�LQFUHDVH

• +RZHYHU��EHFDXVH�RI�LQFUHDVHG�WUDGH�ZLWK�PDMRU�WUDGH�SDUWQHUV�LQ�WKH�)DU�(DVW��GHHS
GUDIW�YHVVHO�FDOOV�ZLOO�LQFUHDVH�E\�RYHU�����SHUFHQW



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

• 7KH�ILUVW�3RVW�3DQDPD[�,,�YHVVHO��ZLWK�D�FDSDFLW\�HTXDO�WR�RU�JUHDWHU�WKDQ������7(8V�
ZLOO�FDOO�6DYDQQDK�ZLWKLQ�WKH�QH[W�GHFDGH� LI� WKH�FKDQQHO� LV�GHHSHQHG�WR���� IHHW� LQ
GHSWK�RU�JUHDWHU

• 7KHVH� VHFRQG�JHQHUDWLRQ� 3RVW�3DQDPD[� YHVVHOV� DUH� QRW� H[SHFWHG� WR� EH� SODFHG� LQ
VHUYLFHV� FDOOLQJ� 6DYDQQDK� XQOHVV� WKH� FKDQQHO� GHSWK� LV� LQFUHDVHG� WR� RYHU� ��� IHHW
0/:�

• 2YHUDOO��YHVVHO�FDOOV�ZLOO� LQFUHDVH�E\�RYHU�����SHUFHQW�� DYHUDJLQJ�DOPRVW���SHUFHQW
SHU�\HDU�

7R� FRPSOHWH� WKLV� FKDSWHU�� D� VKRUW� GLVFXVVLRQ� LV� SUHVHQWHG� RQ� WKH� PHWKRGRORJ\� DQG
UHVXOWV�RI�IRUHFDVWLQJ�WKH�OLTXLG�DQG�GU\�EXON�YHVVHO�IOHHW�FDOOLQJ�WKH�3RUW�RI�6DYDQQDK�

������� 6DYDQQDK�/LTXLG�DQG�'U\�%XON�)OHHW�)RUHFDVW

7KH� LQLWLDO� ZRUN� RI� WKH� IOHHW� IRUHFDVW� DQG� EHQHILWV� VWXG\� IRU� WKH� 6DYDQQDK� +DUERU
([SDQVLRQ�3URMHFW� IRFXVHG�RQO\�RQ� FRQWDLQHUL]HG� FDUJRHV�� �$IWHU�SUHOLPLQDU\�DQDO\VLV
ZDV�FRPSOHWHG��GLUHFWLRQ�ZDV�JLYHQ�WR�H[DPLQH�LI�DQ\�QRQ�FRQWDLQHUL]HG�FDUJR�EHQHILWV
ZRXOG� DFFUXH� WR� DQ\� RI� WKH� DOWHUQDWLYH� GHHSHQLQJ� SURMHFWV�� � 5HVXOWV� RI� IRUHFDVW� DQG
EHQHILWV� DQDO\VLV� VKRZV� WKDW� VRPH� EHQHILWV� DFFUXH� IURP� WKHVH� YHVVHOV�� � +RZHYHU�� QR
EHQHILWV�DFFUXHG�IURP�EXON�YHVVHOV�LV�FRXQWHG�LQ�WKH�DQDO\VLV���'DWD�SUHVHQWHG�RQ�QRQ�
FRQWDLQHUL]HG�YHVVHO� IRUHFDVWV� LV� SURYLGHG� IRU� LQIRUPDWLRQ� RQO\�� � ,I� FRVW� HVWLPDWHV� DUH
FRPSOHWHG� LQ� WKH� IXWXUH� IRU� WKHVH�EXON� FDUJR�EHUWKV�� WKH� LQIRUPDWLRQ�SURYLGHG�KHUHLQ
ZLOO�DVVLVW�LQ�UHLQFRUSRUDWLQJ�WKH�EHQHILWV�DFFUXLQJ�IURP�QRQ�FRQWDLQHUL]HG�FDUJR�

������� 1RQ�FRQWDLQHUL]HG�YHVVHOV

1RQ�FRQWDLQHUL]HG�YHVVHOV�FRQVLVW�RI�OLTXLG�EXON�WDQNHUV��RLO�SURGXFW�FDUULHUV��FUXGH�RLO
WDQNHUV�� FKHPLFDO� WDQNHUV�� LQWHJUDWHG� WXJ�EDUJH� YHVVHOV�� HWF��� DQG� GU\� EXONHUV� �RUH
FDUULHUV��ZRRG�FKLS��J\SVXP��HWF�����*HQHUDO�FDUJR�DQG�YHKLFOH�FDUULHUV�DUH�QRW�LQFOXGHG
VLQFH�WKHVH�YHVVHOV�SUHVHQWO\�DUH�QRW�GUDIW�FRQVWUDLQHG�YHVVHOV�DQG�DUH�QRW�H[SHFWHG�WR
EHFRPH�GUDIW�FRQVWUDLQHG�RYHU�WKH�VWXG\�SHULRG�

$� IOHHW� IRUHFDVW� RI� WDQNHUV� DQG�GU\�EXONHUV�ZDV�GHYHORSHG�XVLQJ� WKH� IRUHFDVW� RI� QRQ�
FRQWDLQHUL]HG�FDUJR�WRQQDJH��DQG�GDWD�RQ�WKH�QXPEHU�RI�WKHVH�YHVVHO�FDOOV��E\�GUDIW��DW
WKH�3RUW�RI�6DYDQQDK�GXULQJ������� �$�NH\�DVVXPSWLRQ�LQ�WKLV�DQDO\VLV�ZDV�WKDW�GXH�WR
WKH� UHODWLYH� PDWXULW\� �UHJDUGLQJ� WHFKQRORJ\� DQG� VL]H�� RI� WKH� WDQNHU� DQG� GU\� EXON�
UHODWLYHO\� VORZ� JURZWK� SURMHFWHG� LQ� WKH� 6DYDQQDK� EXON� WUDGHV�� DQG� IDFLOLW\� DQG
GLVWULEXWLRQ� V\VWHP� FDSDFLW\� OLPLWDWLRQV�� WKH� VL]H� DQG� PL[� RI� WDQNHU� DQG� GU\� EXONHU
YHVVHOV�VHUYLQJ�WKH�3RUW�RI�6DYDQQDK�RYHU�WKH�VWXG\�SHULRG�ZRXOG�UHPDLQ�FRQVWDQW�

7KH� UHODWLRQVKLS�EHWZHHQ�YHVVHO�GLVWULEXWLRQ��QXPEHU�RI�YHVVHO� FDOOV� LQ� WKH�EDVH�\HDU�
DQG�WKH�QRQ�FRQWDLQHUL]HG�FDUJR�IRUHFDVW�ZDV�XWLOL]HG�WR�IRUHFDVW�WKH�QXPEHU�RI�YHVVHO
FDOOV� WKDW� WDQNHUV� DQG�GU\� EXONHUV�ZLOO�PDNH� WR� WKH� 3RUW� RI� 6DYDQQDK� RYHU� WKH� VWXG\
SHULRG�� � )LJXUH� ���� DQG� ���� SUHVHQW� WKH� UHVXOWV� RI� WKH� QRQ�FRQWDLQHUL]HG� IRUHFDVW� LQ
YHVVHOV�FDOOV�E\�GHVLJQ�GUDIW�FDWHJRU\�IRU�WKH�VWXG\�SHULRG�
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)LJXUH�����)RUHFDVWV�RI�7DQNHU�9HVVHO�&DOOV�WR�WKH�3RUW�RI�6DYDQQDK

'HVLJQ
'UDIW��IW�
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6RXUFH���*HRUJLD�3RUWV�$XWKRULW\��6DYDQQDK�3LORWV�$VVRFLDWLRQ��DQG�%RR]Ã$OOHQ�DQDO\VLV

)LJXUH�����)RUHFDVW�RI�'U\�%XON�9HVVHO�&DOOV�WR�WKH�3RUW�RI�6DYDQQDK

'HVLJQ
'UDIW��IW�
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6RXUFH� (FRQRPLF�$SSHQGL[

���� 1HW�%HQHILWV

7KH� EHQHILW�FRVW� DQDO\VLV� LV� WKH� ILQDO� VWHS� LQ� WKH� HFRQRPLF� DQDO\VLV� RI� WKH� IHDVLELOLW\
VWXG\�� IROORZLQJ� FRPPRGLW\� IRUHFDVWLQJ� DQG� IOHHW� IRUHFDVWLQJ� ZKLFK� ZHUH� DGGUHVVHG
DERYH�� � ,Q� WKH�EHQHILW�FRVW�DQDO\VLV�� D� V\VWHPDWLF� DSSURDFK� LV�XVHG�ZKHUH� DOO� EHQHILWV
�UHGXFWLRQV�LQ�WUDQVSRUWDWLRQ�FRVW��IURP�WKH�FKDQQHO�GHHSHQLQJ�DUH�DJJUHJDWHG��DOO�FRVWV
DVVRFLDWHG� ZLWK� WKH� FKDQQHO� GHHSHQLQJ� DUH� DJJUHJDWHG�� DQG� WKH� GLIIHUHQFH� EHWZHHQ
WKHVH�WZR�VXPV�HTXDOV�WKH�QHW�EHQHILWV���7KH�EHQHILWV�DQG�FRVWV�DUH�GHWHUPLQHG�IRU�WKH
EDVHOLQH� ZLWKRXW� SURMHFW� FRQGLWLRQ�� DQG� VHYHUDO� ZLWK� SURMHFW� FRQGLWLRQ� FKDQQHO
GHHSHQLQJ�VFHQDULRV�
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

(FRQRPLF�EHQHILWV�RI�KDUERU�GHHSHQLQJ�DUH�DFFUXHG�WKURXJK�ORZHU�WUDQVSRUWDWLRQ�FRVWV
DQG� KHQFH� ORZHU� SULFHV� IRU� WKH� JRRGV� WUDQVSRUWHG�� � 7KH� WRWDO� FRVW� RI� WUDQVSRUWLQJ
SURMHFWHG�WUDIILF�RYHU�WKH�VWXG\�SHULRG�ZDV�FRPSXWHG�IRU�WKH�ZLWKRXW�SURMHFW�FRQGLWLRQ
����IRRW�FKDQQHO�GHSWK���DQG�IRU�����������������DQG����IRRW�ZLWK�SURMHFW�FRQGLWLRQ�FKDQQHO
GHSWK�DOWHUQDWLYHV���7RWDO�QHW�WUDQVSRUWDWLRQ�FRVWV�LQFOXGHV�YHVVHO�RSHUDWLQJ�FRVWV��VKLS
EHDP�FKDQQHO�ZLGWK�GHOD\�FRVWV�GXH�WR�RQH�ZD\�WUDIILF�LQ�WKH�FKDQQHO��DQG�WLGDO�GHOD\V�
(DFK�RI�WKHVH�LV�GLVFXVVHG�LQ�WXUQ�

������ 9HVVHO�2SHUDWLQJ�&RVWV

7RWDO�YHVVHO�RSHUDWLQJ�FRVWV� IRU�SURMHFWHG� WUDIILF�RYHU� WKH� VWXG\�SHULRG�ZDV�FRPSXWHG
IRU� WKH� ���IRRW� ZLWKRXW� SURMHFW� FRQGLWLRQ� FKDQQHO�� DQG� WKH� DOWHUQDWLYH� ZLWK� SURMHFW
FRQGLWLRQV�RI�����������������DQG����IRRW�FKDQQHO�GHSWKV��7KH�VFRSH�RI�WKLV�HIIRUW�LQFOXGHG
WKH�EHQHILWV�WKDW�ZRXOG�DFFUXH�WKURXJK�WKH�RSHUDWLRQ�RI�FRQWDLQHUVKLSV�� LQ�DGGLWLRQ�WR
OLTXLG�DQG�GU\�EXON�YHVVHOV�

7KH�PHWKRGRORJ\�IRU�FDOFXODWLQJ�EHQHILWV�IURP�FRQWDLQHUVKLS�WUDIILF�DQG�EXON�YHVVHOV�LV
HVVHQWLDOO\� LGHQWLFDO�� � 9HVVHO� RSHUDWLQJ� FRVWV� ZHUH� GHYHORSHG� IRU� HDFK� GUDIW� FDWHJRU\
XVLQJ�1('�*XLGHOLQHV��DQ�,:5�PHPRUDQGXP�RQ�)<������9HVVHO�2SHUDWLQJ�&RVWV��DQG
DYHUDJH� YHVVHO� GHDGZHLJKW�� � 7KH� PHWKRGRORJ\� XWLOL]HG� WR� FDOFXODWH� DQQXDO� YHVVHO
RSHUDWLQJ�FRVWV�LV�WKH�SURGXFW�RI�WKH�IROORZLQJ�LWHPV�IRU�HDFK�YHVVHO�GUDIW�FDWHJRU\�

��WUDGH�URXWH�FDUJR�WRQV

��WUDGH�URXWH�GLVWDQFH

��DW�VHD�YHVVHO�RSHUDWLQJ�FRVWV�SHU�WRQ�PLOH

��IOHHW�GLVWULEXWLRQ�E\�GUDIW�LQFUHPHQW

��OLJKW�ORDGLQJ�GLVWULEXWLRQ�E\�GUDIW�LQFUHPHQW

7UDGH� URXWH� FDUJR� WRQQDJH�ZDV� WDNHQ� IURP� WKH� WUDGH� IRUHFDVW�� � 7UDGH� URXWH� GLVWDQFHV
ZHUH� GHYHORSHG� IRU� HDFK� WUDGH� ODQH� IURP� PDULQH� GLVWDQFH� WDEOHV� DQG� LQFRUSRUDWHG
PXOWLSOH� SRUWV� RI� FDOO� UHSUHVHQWDWLYH� RI� FXUUHQW� DQG� IXWXUH� FRQWDLQHU� FDUULHU� VHUYLFH
SDWWHUQV�� � 7UDGH� URXWHV� IRU� EXON� FDUJR� RSHUDWLRQV� ZHUH� GHWHUPLQHG� E\� WKH� W\SH� RI
FRPPRGLW\� EHLQJ� PRYHG� DQG� WKH� RULJLQ� RU� GHVWLQDWLRQ� RI� WKH� FRPPRGLW\�� � 9HVVHO
RSHUDWLQJ�FRVWV�SHU�WRQ�PLOH��86��WRQ�PLOH��DQG�YHVVHO�RSHUDWLQJ�FRVWV�SHU�KRXU�DW�VHD
DQG� LQ�SRUW� �86��KRXU���ZHUH�FDOFXODWHG� IRU�FRQWDLQHUVKLSV�� WDQNHUV��DQG�GU\�EXONHUV�
EDVHG� RQ� LQIRUPDWLRQ� GHWDLOHG� LQ� WKH� 86$&(� )<������ 9HVVHO� 2SHUDWLQJ� &RVWV
0HPRUDQGXP���)OHHW�GLVWULEXWLRQ�ZDV�WDNHQ�IURP�WKH�IOHHW�IRUHFDVW�

9HVVHO� OLJKW� ORDGLQJ�RFFXUV�ZKHQ�VKLSV�DUH�QRW� ORDGHG�WR� WKHLU�RSWLPXP�GHVLJQ�GUDIW�
&XUYHV� UHSUHVHQWLQJ� WKH� GLVWULEXWLRQ� RI� OLJKW� ORDGLQJ� RI� FRQWDLQHUVKLSV�� WDQNHUV�� DQG
EXONHUV�ZHUH�GHYHORSHG�IURP�KLVWRULFDO�GDWD�SURYLGHG�E\�WKH�*HRUJLD�3RUWV�$XWKRULW\
DQG� 6DYDQQDK� 3LORWV� $VVRFLDWLRQ�� � 7KH� GDWD� ZDV� VHJPHQWHG� E\� GHVLJQ� GUDIW� DQG
RSHUDWLQJ�GUDIW�WR�GHWHUPLQH�WKH�GHJUHH�RI�OLJKW�ORDGLQJ�IRU�HDFK�YHVVHO�DQG�YHVVHO�FODVV
DW� XSRQ� DUULYDO� DQG� GHSDUWXUH� IURP� WKH� 3RUW�� � )RU�ZLWKRXW� SURMHFW� FRQGLWLRQV�� LW�ZDV
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DVVXPHG� WKDW� WKH� YHVVHO� OLJKW� ORDGLQJ� GLVWULEXWLRQ� IRU� HDFK� YHVVHO� FODVV� ZLOO� UHPDLQ
FRQVWDQW� RYHU� WKH� VWXG\� SHULRG�� � )RU� HDFK� ZLWK� SURMHFW� FRQGLWLRQ� VFHQDULR�� LW� ZDV
DVVXPHG�WKDW�D�QXPEHU�RI�GHHS�GUDIW�YHVVHOV�ZRXOG�WUDQVLWLRQ�IURP�FRQVWUDLQHG�VWDWXV
WR�XQFRQVWUDLQHG�VWDWXV�� �8QFRQVWUDLQHG�RSHUDWLRQV�IRU�D�YHVVHO�RFFXUV�ZKHQ�DYDLODEOH
ZDWHU�GHSWK�H[FHHGV�D�YHVVHO·V�RSHUDWLQJ�GUDIW�SOXV�IRXU�IHHW�IRU�XQGHU�NHHO�FOHDUDQFH�
)RU�ZLWK� SURMHFW� FRQGLWLRQV�� LW�ZDV� DVVXPHG� WKDW� FRQVWUDLQHG� YHVVHOV� WUDQVLWLRQLQJ� WR
XQFRQVWUDLQHG� VWDWXV� ZRXOG� WDNH� RQ� WKH� RSHUDWLQJ� FKDUDFWHULVWLFV� RI� XQFRQVWUDLQHG
YHVVHOV�XQGHU�ZLWKRXW�SURMHFW�FRQGLWLRQV�

$IWHU� FDOFXODWLQJ� DQQXDO� RSHUDWLQJ� FRVW� IRU� HDFK� YHVVHO� GUDIW� FDWHJRU\�� WRWDO� DQQXDO
RSHUDWLQJ�FRVW�IRU�WKH�IOHHW�ZDV�GHYHORSHG�E\�VXPPLQJ�WKH�FRPSRQHQWV�

������ 7LGH�'HOD\�&RVWV

7KH� PHWKRGRORJ\� IRU� FDOFXODWLQJ� WLGDO� GHOD\� FRVWV� ZDV� VLPLODU� WR� WKDW� XWLOL]HG� LQ
FDOFXODWLQJ� YHVVHO� RSHUDWLQJ� FRVWV� DQG� LV� GLIIHUHQW� LQ� WKDW� LW� LQWHJUDWHV� 6DYDQQDK·V
QDWXUDO�WLGH�F\FOH���&RVWV�ZHUH�GHWHUPLQHG�IRU�FRQVWUDLQHG�YHVVHOV�VXEMHFW�WR�WLGDO�GHOD\V
DQG�FRQVLGHUHG�KRZ�ORQJ�WKH\�ZRXOG�EH�GHOD\HG�DQG� LQ�SRUW�RSHUDWLQJ�FRVWV� LPSDFWV
XQGHU�ERWK�ZLWKRXW�SURMHFW�DQG�ZLWK�SURMHFW�FRQGLWLRQV�� �7KH�PHWKRGRORJ\�XWLOL]HG�WR
FDOFXODWH�DQQXDO�WLGDO�GHOD\�FRVWV�LV�WKH�SURGXFW�RI�WKH�IROORZLQJ�LWHPV�IRU�HDFK�YHVVHO
GUDIW�FDWHJRU\�

��LQ�SRUW�YHVVHO�RSHUDWLQJ�FRVWV�SHU�KRXU�

��SUREDELOLW\�RI�GHOD\�

��OHQJWK�RI�GHOD\��LQ�KRXUV�

��IOHHW�GLVWULEXWLRQ�WR�WKH�GUDIW�LQFUHPHQW�

��OLJKW�ORDGLQJ�GLVWULEXWLRQ�WR�WKH�GUDIW�LQFUHPHQW�

$QQXDO� WLGDO� GHOD\� FRVWV�ZHUH� FDOFXODWHG� E\� YHVVHO� GUDIW� FDWHJRU\� DQG� DJJUHJDWHG� WR
GHWHUPLQH�WRWDO�FRVWV�IRU�HDFK�SURMHFW�DOWHUQDWLYH�

������ 6KLS�%HDP�&KDQQHO�:LGWK�'HOD\�&RVWV

&KDQQHO� GHVLJQV� IRU� ZLWKRXW� DQG� ZLWK� SURMHFWV� FRQGLWLRQV� LQ� WKH� IHDVLELOLW\� VWXG\
PDLQWDLQ� H[LVWLQJ� FKDQQHO� VLGH� VORSH� DQJOHV�� UHVXOWLQJ� LQ� QDUURZHU� HIIHFWLYH� FKDQQHO
ZLGWK�DW�WKH�ERWWRP�RI�WKH�FKDQQHO���7KLV�LQ�WXUQ�UHVXOWV�LQ�D�SRWHQWLDO�VLWXDWLRQ�ZKHUH
WZR�RU�PRUH�YHVVHOV�RSHUDWLQJ�ODGHQ�PD\�QR�ORQJHU�KDYH�VXIILFLHQW�FOHDUDQFH�WR�PHHW�RU
SDVV�LQ�VRPH�VHFWLRQV�RI�WKH�FKDQQHO���7KH�IUHTXHQF\�RI�LQFLGHQFH�RI�WKLV�EHDP�FRQIOLFW
DQG� GHOD\V� RFFXUULQJ� ZDV� HVWLPDWHG� WKURXJK� WKH� XVH� RI� D� YHVVHO� WUDIILF� VLPXODWLRQ
PRGHO� ZKLFK� LV� GHWDLOHG� LQ� $SSHQGL[� &�� � 6XEVHTXHQWO\�� DOO� FRVWV� RI� GHOD\� ZHUH
FDOFXODWHG� IURP� WKH� UHVXOWV� IRU� ERWK� ZLWKRXW� DQG� ZLWK� SURMHFW� FRQGLWLRQV� IRU� HDFK
DOWHUQDWLYH�
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������ )HGHUDO�'LVFRXQW�5DWH

7KH�)HGHUDO�'LVFRXQW�5DWH�XVHG� LQ� WKH� DQDO\VLV� WR�GHYHORS� DQQXDO� DYHUDJH� FRVWV�ZDV
WDNHQ� IURP� WKH� 9HVVHO� 2SHUDWLQJ� &RVWV� PHPRUDQGXP� SXEOLVKHG� E\� WKH� ,:5�� � 7KH
FXUUHQW�GLVFRXQW� UDWH� LV� �� ����� ���������� � 7KLV� UDWH� LV� XVHG� WKURXJKRXW� WKLV� VWXG\� WR
GLVFRXQW�DOO�IXWXUH�EHQHILWV�DQG�FRVWV�WR�UHIOHFW�WKH�WLPH�YDOXH�RI�PRQH\�

������ %HQHILWV

%HQHILWV�ZHUH�FDOFXODWHG�IRU�WKH�LQLWLDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV���7KH�PHWKRGRORJ\
IRU� FDOFXODWLQJ� WRWDO� WUDQVSRUW� FRVWV� ZDV� WR� VXP� FRQWDLQHUVKLS�� WDQNHU�� DQG� GU\� EXON
YHVVHO� WUDQVSRUW� FRVWV�� WLGDO� GHOD\� FRVWV�� DQG� VKLS� EHDP�FKDQQHO�ZLGWK� FRQIOLFW� GHOD\
FRVWV��IRU�HDFK�\HDU��E\�DOWHUQDWLYH�SURMHFW���)LJXUH������SUHVHQWV�WKH�WUDQVSRUWDWLRQ��WLGDO
GHOD\�� DQG�EHDP�FRQIOLFW�GHOD\� FRVWV� IRU� WKH�:LWKRXW�3URMHFW�&RQGLWLRQ� DQG� WKH�:LWK
3URMHFW�DOWHUQDWLYHV

)LJXUH������,QLWLDO�$OWHUQDWLYHV��3UHOLPLQDU\�%HQHILWV

352-(&7
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23(5$7,1*
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7KH�DYHUDJH�DQQXDO�HTXLYDOHQW�EHQHILWV�IRU�HDFK�DOWHUQDWLYH�DUH�VKRZQ�LQ�)LJXUH������

)LJXUH������,QLWLDO�$OWHUQDWLYHV��$YHUDJH�$QQXDO�%HQHILWV
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
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���� 0XOWLSRUW�$QDO\VLV

6DYDQQDK�LV�PHDVXUHG�DJDLQVW�LWV�FRPSHWLWRU�SRUWV�LQ�WHUPV�RI�ODQGVLGH��LQFOXGLQJ�SRUW�
LQIUDVWUXFWXUH�DQG�FRPSHWLWLYH�FRVW�SRVLWLRQ�� �&RPSHWLWLYH�FRVWV�DUH�WKH�WUDQVSRUWDWLRQ
FRVWV�IRU�FDUJRHV�VKLSSHG�WR�IURP�6DYDQQDK�+DUERU·V�FRPSHWLWLYH�KLQWHUODQGV�WKURXJK
6DYDQQDK�DQG�FRPSHWLQJ�SRUWV� WR�IURP�RYHUVHH� WUDGH�SDUWQHUV�� �7KH�REMHFWLYH�RI� WKLV
PXOWLSRUW�DQDO\VLV�LV�WR�DVVHVV�WKH�SRWHQWLDO�IRU�WKH�ZLWK�SURMHFW�FRQGLWLRQ�DOWHUQDWLYHV�WR
DIIHFW�WUDIILF�WKURXJK�FRPSHWLQJ�SRUWV��H�J���FDUJR�GLYHUVLRQ��

$V�RQH�RI�1RUWK�$PHULFD·V�WRS�FRQWDLQHU�SRUWV��6DYDQQDK�+DUERU�KDV�VKRZQ�WR�EH�WKH
FKRLFH�RI�PDQ\�VKLSSHUV�DV�WKH�HQWU\�H[LW�SRLQW�WR�WKH�8�6��IRU�WKHLU�LPSRUW�DQG�H[SRUW
JRRGV�� � 7KH� HYLGHQFH� WR� VXSSRUW� WKLV� FRQFOXVLRQ� LV� WKH� YROXPH� RI� FRQWDLQHUV� WKDW
VKLSSHUV�UHWDLQ�RFHDQ�FDUULHUV�WR�VKLS�WKURXJK�WKH�SRUW�HDFK�\HDU���,Q�RUGHU�WR�EH�VHOHFWHG
DV�WKH�SRUW�RI�FKRLFH��HDFK�VKLSSHU��RU�WKHLU�DJHQW��PXVW�KDYH�GHFLGHG�WR�XVH�6DYDQQDK
RYHU�LWV�FRPSHWLWRU�SRUWV��JLYHQ�WKH�FRPELQDWLRQ�RI�FRVW�DQG�VHUYLFH�DYDLODEOH�IURP�WKH
SRUW���,QODQG�GLVWULEXWLRQ�VWDWLVWLFV�IURP�WKH�-RXUQDO�RI�&RPPHUFH�3,(56�GDWD�VKRZ�WKDW
6DYDQQDK�VHUYHV�PDUNHWV�WKDW�RYHUODS�ZLWK�RWKHU�8�6��FRQWDLQHU�SRUWV�� �7KLV�PXOWLSRUW
DQDO\VLV� DQDO\]HV� WKH� HIIHFW� WKDW� GHHSHQLQJ� WKH� 6DYDQQDK�+DUERU� QDYLJDWLRQ� FKDQQHO
PD\�KDYH�RQ�FDUJR�YROXPHV�WKURXJK�6DYDQQDK�DQG�FRPSHWLWRU�SRUWV�

������ ,QIUDVWUXFWXUH

7KH�ODQGVLGH��SRUW��DQG�ZDWHUVLGH�LQIUDVWUXFWXUH�FRQWULEXWHV�VLJQLILFDQWO\�WR�WKH�VHUYLFH
DQG� RSHUDWLRQDO� FRPSHWLWLYHQHVV� RI� D� FRQWDLQHU� SRUW�� � $V� 8�6�� WUDGH� YROXPHV� KDYH
LQFUHDVHG�� FDUULHUV� KDYH� GHPDQGHG�PRGHUQ� HTXLSPHQW� DQG� DGHTXDWH� VSDFH� WR�PDWFK
WKHLU� RZQ� VLJQLILFDQW� LQYHVWPHQWV� LQ� YHVVHOV� DQG�PDQDJHPHQW� V\VWHPV�� � $V� VKLSSHUV
SUHVVXUH�FDUULHUV�IRU�FRPSHWLWLYH�UDWHV�ZLWK�KLJK�TXDOLW\�VHUYLFH��FDUULHUV� ORRN�WR�SRUWV
IRU�FRPPLWPHQW�LQ�SURYLGLQJ�UHTXLUHG�LQIUDVWUXFWXUH�WR�PDNH�ORZ�FRVW�HIILFLHQW�VHUYLFH
SRVVLEOH�� � 'XULQJ� WKH� ODVW� VHYHUDO� GHFDGHV�� 6DYDQQDK� DQG� FRPSHWLWRU� SRUWV� KDYH
DGGUHVVHG� WKLV� QHHG� WKURXJK� LQYHVWPHQWV� LQ� LQIUDVWUXFWXUH� WR� NHHS� XS� ZLWK� WKH
LQFUHDVHG�VL]H�RI�WUDGH�DQG�YHVVHOV���7KH�LQIUDVWUXFWXUH�RI�6DYDQQDK�DQG�LWV�FRPSHWLWRU
SRUWV�LV�DQ�LPSRUWDQW�PHDVXUH�RI�FRPSHWLWLYHQHVV��HVSHFLDOO\�IRU�FRQWDLQHUL]HG�FDUJRHV�

7KH� LQIUDVWUXFWXUH� FKDUDFWHULVWLFV� DUH� VXPPDUL]HG� IRU� 6DYDQQDK� DQG� LW·V� FRPSHWLWRU
SRUWV�LQ�)LJXUH��������'DWD�KDV�EHHQ�DJJUHJDWHG�DFURVV�DOO�FRQWDLQHU�WHUPLQDOV�LQ�D�SRUW
IRU�D�FRPSRVLWH�SLFWXUH�RI�HDFK�SRUW�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH������3RUW�,QIUDVWUXFWXUH�&KDUDFWHULVWLFV�LQ�������6RXWK�$WODQWLF�3RUW�5DQJH�&RQWDLQHU
3RUWV

3RUW 6DYDQQDK :LOPLQJWRQ &KDUOHVWRQ +DPSWRQ
5RDGV

-DFNVRQYLOOH

&KDUDFWHULVWLF �*$ �1& �6& �9$ �)/

1XPEHU�RI�7HUPLQDOV � � � � �
%HUWKV�
����1XPEHU
�����7RWDO�/HQJWK��IW��

�
�����

�
�����
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�����
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������
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�����

&RQWDLQHU�&UDQH
1XPEHU�
����7RWDO
����3RUW�3DQDPD[�� ���
�
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$YDLODEOH�:DWHU�'HSWK�
����&KDQQHO
����%HUWK

��
��

��
��

�������
��

��
�������

��
��

3DYHG�$FUHDJH ��� ��� ��� ��� ���
6WRUDJH��7(8� ������ ������ ������ ������ �����
1R��RI�&ODVV���5DLOURDGV � � � � �

6RXUFH� &RQWDLQHUL]DWLRQ�,QWHUQDWLRQDO�<HDUERRN������

1RWH���� ,QFOXGHV� QHZ� FRQWDLQHU� EHUWK� ��� FXUUHQWO\� XQGHU� FRQVWUXFWLRQ� DQG� GRHV� QRW� LQFOXGH� PXOWLSOH
JHQHUDO�XVH�EHUWKV�ORFDWHG�DW�2FHDQ�7HUPLQDOV

1RWH���� ,QFOXGHG�XQSDYHG�DFUHDJH

,Q� JHQHUDO�� WKH� H[KLELW� VKRZV� WKDW� WKH� 3RUW� RI� 6DYDQQDK� LV� UHODWLYHO\� FRPSDUDEOH� RU
DGYDQWDJHG�WR�RWKHU�SRUWV� LQ�WKH�6RXWK�$WODQWLF�� �7KH�3RUW�RI�6DYDQQDK�PDLQWDLQV� WKH
ORQJHVW�FRQWLJXRXV�GRFN�RI�SRUWV�LQ�WKH�6RXWK�$WODQWLF��ZLWK�PRVW�DOO�FRQWDLQHU�IDFLOLWLHV
DQG�FDSDFLW\�FRQFHQWUDWHG�DW�LWV�*DUGHQ�&LW\�WHUPLQDO�

������ 'HOLYHUHG�7UDQVSRUWDWLRQ�&RVW

6KLSSHUV�PDNH� GHFLVLRQV� EDVHG� RQ� VHUYLFH� DQG�PRUH� LPSRUWDQWO\�� SULFH� �L�H��� FRVW�� RI
WUDQVSRUWDWLRQ���7KXV��WR�GHWHUPLQH�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�URXWLQJ�FDUJRHV�WKURXJK
WKH� 3RUW� RI� 6DYDQQDK� DQG� LWV� FRPSHWLWRU� SRUWV�� D� FRPSDULVRQ� RI� WRWDO� WUDQVSRUWDWLRQ
FRVWV�LQFXUUHG�E\�VKLSSHUV�WUDQVSRUWLQJ�FDUJRHV�EHWZHHQ�WKH�6DYDQQDK�KLQWHUODQGV�DQG
YDULRXV� RYHUVHDV� WUDGH� UHJLRQV� ZDV� FRQGXFWHG�� � 8QGHU� YDULRXV� SURMHFW� GHHSHQLQJ
DOWHUQDWLYHV�� PDULWLPH� FRVWV� ZLOO� YDU\� DFFRUGLQJ� WR� RSHUDWLQJ� DQG� IOHHW� GHSOR\PHQW
DOWHUQDWLYHV�RFHDQ�FDUULHUV�PD\�FRQVLGHU�� �7RWDO� WUDQVSRUWDWLRQ�FRVW�ZDV�GHYHORSHG�E\
FRPELQLQJ� PDULQH�� SRUW�� DQG� ODQGVLGH� WUDQVSRUWDWLRQ� FRVWV� IRU� HDFK� KLQWHUODQG� FLW\�
SRUW�� DQG� WUDGH� UHJLRQ� FRPELQDWLRQ�� � )RU� WKH�5RWWHUGDP� WUDGH�� )LJXUHV� ����� DQG� ����
SUHVHQW� D� VXPPDU\� RI� WRWDO� WUDQVSRUWDWLRQ� FRVW� WR� VHUYH� WKH� $WODQWD� DQG� 5RWWHUGDP
PDUNHWV�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH������7RWDO�7UDQVSRUWDWLRQ�&RVWV�SHU�&RQWDLQHU

�5RWWHUGDP�WR�$WODQWD�YLD�9DULRXV�8�6��3RUWV�

6��$WODQWLF�3RUW 0DULQH 3RUW /DQGVLGH 7RWDO
1RUIRON ���� ���� ���� ������
&KDUOHVWRQ ���� ���� ���� ������
6DYDQQDK ���� ���� ���� ������
-DFNVRQYLOOH ���� ���� ���� ������

6RXUFH� (FRQRPLF�$SSHQGL[

)LJXUH������7RWDO�7UDQVSRUWDWLRQ�&RVWV�SHU�&RQWDLQHU

�5RWWHUGDP�WR�0HPSKLV�YLD�9DULRXV�8�6��3RUWV�

6��$WODQWLF�3RUW 0DULQH 3RUW /DQGVLGH 7RWDO
1RUIRON ���� ���� ���� ������
&KDUOHVWRQ ���� ���� ���� ������
6DYDQQDK ���� ���� ���� ������
-DFNVRQYLOOH ���� ���� ���� ������

6RXUFH� (FRQRPLF�$SSHQGL[

7KH� H[KLELWV� KLJKOLJKW� WKDW� IRU� WKH� $WODQWD� PDUNHW�� &KDUOHVWRQ� DQG� 6DYDQQDK� DUH
VLJQLILFDQWO\�DGYDQWDJHG�WR�1RUIRON�DQG�-DFNVRQYLOOH���2Q�WKH�RWKHU�KDQG��DOO�SRUWV�DUH
IRXQG�WR�EH�FRVW�FRPSHWLWLYH�LQ�VHUYLQJ�0HPSKLV��ZLWK�1RUIRON�KDYLQJ�WKH�ORZHVW�WRWDO
WUDQVSRUWDWLRQ�FRVW�

6LPLODU� FDOFXODWLRQV� ZHUH� FRPSOHWHG� IRU� RWKHU� WUDGH� URXWHV�� LQFOXGLQJ� $VLD�� ZKLFK
UHTXLUHV�YHVVHOV�FDOOLQJ�GLUHFWO\�WR�(DVW�&RDVW�SRUWV�WR�WUDQVLW�HLWKHU�WKH�3DQDPD�&DQDO
RU�6XH]�&DQDO���$�VXPPDU\�WKH�DQDO\VLV�LV�SUHVHQWHG�LQ�)LJXUH������

)LJXUH������&RPSDULVRQV�RI�7RWDO�7UDQVSRUWDWLRQ�&RVWV�SHU�&RQWDLQHU

�6LQJDSRUH�WR�$WODQWD�YLD�9DULRXV�8�6��3RUWV�

8�6��3RUW 0DULQH 3RUW /DQGVLGH 7RWDO 5DQN

/RV�$QJHOHV ������ ���� ������ ������ �
1HZ�<RUN ������ ���� ���� ������ �

1RUIRON ������ ���� ���� ������ �
&KDUOHVWRQ ������ ���� ���� ������ �
6DYDQQDK�3DQDPD� ������ ���� ���� ������ �
6DYDQQDK�6XH]� ������ ���� ���� ������ �
-DFNVRQYLOOH ������ ���� ���� ������ �

6RXUFH� (FRQRPLF�$SSHQGL[



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

7KH� ILJXUH� VKRZV� WKDW� VHUYLQJ� 6DYDQQDK� YLD� WKH� 6XH]� &DQDO� LV� DGYDQWDJHG� WR� WKH
3DQDPD�&DQDO� URXWLQJ�� DQG� LV� FRVW� FRPSHWLWLYH� WR� D�PLQL�ODQGEULGJH� VHUYLFH� YLD� /RV
$QJHOHV�RU�DOO�ZDWHU�VHUYLFH�WKURXJK�&KDUOHVWRQ�

7KH� H[DPLQDWLRQ� RI� FRPSHWLWLYH� LQIUDVWUXFWXUH� DQG� FRVW� IDFWRUV� VKRZV� WKDW� WRGD\�
6DYDQQDK�LV�D�FRPSHWLWLYH�SRUW� LQ�WKH�FRQWH[W�RI�ERWK�PDULWLPH� LQIUDVWUXFWXUH�DQG�WKH
WRWDO� WUDQVSRUWDWLRQ� FRVWV�� DQG� WKDW� LW� GRHV� QRW� LQFXU� DQ\� VLJQLILFDQW� GLVDGYDQWDJH� RU
DGYDQWDJH�RYHU�LWV�SRUW�FRPSHWLWRUV���0RUH�LPSRUWDQW��ZLWK�FXUUHQW�IDFLOLWLHV�DQG�FRVWV�
6DYDQQDK�LV�QRW�LQ�D�SRVLWLRQ�WR�JDLQ�VLJQLILFDQW�DGYDQWDJHV�YHUVXV�LWV�FRPSHWLWRU�SRUWV
E\�SURYLGLQJ�LQFUHPHQWDO�LQIUDVWUXFWXUH�RU�VLJQLILFDQWO\�ORZHU�PDULWLPH�WUDQVSRUWDWLRQ
FRVWV�XQGHU�YDULRXV�ZLWK�SURMHFW�GHHSHQLQJ�VFHQDULRV�

���� 5LVN�DQG�8QFHUWDLQW\�$QDO\VLV

$V�SDUW�RI�WKH�DQDO\VLV�WR�GHWHUPLQH�WKH�1('�EHQHILWV�RI�D�KDUERU�GHHSHQLQJ�SURMHFW��DQ
DVVHVVPHQW�RI�WKH�ULVNV�DQG�XQFHUWDLQW\�RI�WKH�DVVXPSWLRQV�DQG�FRVW�HVWLPDWHV�XWLOL]HG
LQ�WKH�DQDO\VLV�LV�UHTXLUHG���7KH�REMHFWLYH�RI�ULVN�DQG�XQFHUWDLQW\�DQDO\VLV�LV�WR�LGHQWLI\
DVVXPSWLRQV� DQG� FDOFXODWLRQV� WKDW� DUH� FULWLFDO� WR� WKH� RYHUDOO� EHQHILWV� DQG� FRVWV� RI
FRPSHWLQJ� SURMHFW� DOWHUQDWLYHV�� DQG� WKHLU� LPSDFW� WR� WKH� SUHIHUUHG� SURMHFW� DOWHUQDWLYH�
5LVN�DQG�XQFHUWDLQW\�DQDO\VLV�ZDV�FRPSOHWHG�DJDLQVW� WKH�IROORZLQJ�HVVHQWLDO�HOHPHQWV
RI�WKH�1('�DQDO\VLV�

• FRPPRGLW\�IRUHFDVW�

• IOHHW�IRUHFDVW�

• WUDQVSRUWDWLRQ�FRVWV�

• QHW�EHQHILWV�DQG�SURMHFW�FRVWV�

7KH� ULVN� DQG� XQFHUWDLQW\� DQDO\VLV� GHPRQVWUDWHG� WKDW� WKH� DVVXPSWLRQV� XWLOL]HG� LQ� WKH
1('�DQDO\VLV�ZHUH� UHDVRQDEOH�DQG�FRQVLVWHQW�ZLWK�KLVWRULF�DQG� FXUUHQW�SUDFWLFHV� DQG
IRUHFDVWV�� � $GGLWLRQDOO\�� WKH� DQDO\VLV� LGHQWLILHG� OLWWOH� LPSDFW� WR� WKH� 1('� SODQ� DQG
EHQHILW�FRVW� DQDO\VLV�� � $Q� LQ�GHSWK� RYHUYLHZ� RI� WKH� ULVN� DQG� XQFHUWDLQW\� DQDO\VLV� LV
SUHVHQWHG�LQ�$SSHQGL[�$�

���� $QDO\VLV�2I�,QLWLDO�$OWHUQDWLYHV

7KH�(QJLQHHULQJ�$SSHQGL[�FRQWDLQV�GHWDLOHG�LQIRUPDWLRQ�RQ�H[LVWLQJ�KDUERU�FRQGLWLRQV
DQG�HQJLQHHULQJ�UHTXLUHPHQWV�IRU�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�

������ &KDQQHO�'HSWKV

7KH� SULPDU\� GLIIHUHQFH� LQ� WKH� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV� LV� WKH� UHVXOWLQJ� FKDQQHO
GHSWK��3URMHFW�GHSWK�ZLWKRXW�DGYDQFH�PDLQWHQDQFH�LV�FRQVWDQW�IURP�6WDWLRQ���������WR
6WDWLRQ� ²������%� LQ� WKH� HQWUDQFH� FKDQQHO�� � )URP� 6WDWLRQ� ²������%� WR� WKH� HQG� RI� WKH
HQWUDQFH�FKDQQHO� LQ�WKH�RFHDQ�� WKH�FKDQQHO� LV���IHHW�GHHSHU� WKDQ�SURMHFW�GHSWK�� �$UHDV
ZKHUH���RU���IHHW�RI�DGYDQFH�PDLQWHQDQFH�LV�FXUUHQWO\�DXWKRUL]HG�ZLOO�UHPDLQ�WKH�VDPH�
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3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH������VKRZV�WKH�FKDQQHO�GHSWKV�LQ�WKH�LQQHU�KDUERU�DQG�HQWUDQFH�FKDQQHO�IRU�WKH
KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�ZLWKRXW�DGYDQFH�PDLQWHQDQFH�

)LJXUH������,QLWLDO�$OWHUQDWLYHV��&KDQQHO�'HSWKV

67$7,21 ��ª
%DVH�&RQGLWLRQ

$/7(51$7,9(

��ª ��ª ��ª ��ª
�������

�� �� �� �� ��
�������%

�� �� �� �� ��
(QG�RI�HQWUDQFH

FKDQQHO
�������6RXUFH���(QJLQHHULQJ�$SSHQGL[�

������ &KDQQHO�:LGWKV

6LQFH� WKH� H[LVWLQJ� FKDQQHO� VLGHVORSHV� RI� �9�� �+� DUH� PDLQWDLQHG� IRU� DOO� RI� WKH
DOWHUQDWLYHV�� WKH�XSSHU� FKDQQHO�ZLGWK� LV� LGHQWLFDO�� H[FHSW� IRU�ZLGHQHUV�� � 7KH� FKDQQHO
ERWWRP�ZLGWKV� DUH� VPDOOHU� WKDQ� WKH� H[LVWLQJ� FKDQQHO�� DQG� WKH�ZLGWKV� YDU\� LQ� UHDFKHV
ZLWK�DGYDQFH�PDLQWHQDQFH�

������ &KDQQHO�$OLJQPHQW

$OO�RI�WKH�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�ZRXOG�LQFOXGH�WHQ�ZLGHQHUV�LQ�WKH�LQQHU�KDUERU
DQG�WZR�LQ�WKH�HQWUDQFH�FKDQQHO��DV�GHVFULEHG�LQ�WKH�(QJLQHHULQJ�$SSHQGL[�

������ 6ORSH�6WDELOLW\�DQG�5HDO�(VWDWH�5HTXLUHPHQWV

7KH�VRLOV�DQDO\VLV�LGHQWLILHG�VL[�DUHDV�ZKHUH�WKHUH�DUH�SRWHQWLDO�SUREOHPV�ZLWK�FKDQQHO
VLGH�VORSHV��VORXJKLQJ�RI�PDWHULDOV��RU�UHDO�HVWDWH�DFTXLVLWLRQ�UHTXLUHPHQWV�

������ 7XUQLQJ�%DVLQ�,PSURYHPHQWV

$OO� RI� WKH� LQLWLDO� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV� LQFOXGH� GHHSHQLQJ� DQG� ZLGHQLQJ� RI
.LQJV� ,VODQG� 7XUQLQJ� %DVLQ�� ORFDWHG� DW� 6WDWLRQ� �������� �50� ������� � 7KH� GLPHQVLRQV
ZRXOG� EH� LQFUHDVHG� DV� VKRZQ� LQ� )LJXUH� ������ � 7KH� GHSWK�ZRXOG� EH� LQFUHDVHG� WR� WKH
SURMHFW�GHSWK�DVVRFLDWHG�ZLWK�HDFK�DOWHUQDWLYH�

)LJXUH������,QLWLDO�$OWHUQDWLYHV��.LQJV�,VODQG�7XUQLQJ�%DVLQ�,PSURYHPHQWV

',0(16,216
�IW�

&XUUHQW ��·�[�������[������

:LWK�3URMHFW ��·���·�[�������[������

6RXUFH���(QJLQHHULQJ�$SSHQGL[�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

������ 1HZ�:RUN�'UHGJLQJ�5HTXLUHPHQWV

$OO� GUHGJLQJ� FRVWV� ZHUH� GHYHORSHG� XVLQJ� WKH� &RVW� (QJLQHHULQJ� 'UHGJH� (VWLPDWLQJ
3URJUDP��&('(3��� �)RU�SURJUDPPLQJ�SXUSRVHV�� LW�ZDV�DVVXPHG�WKDW�DOO�PDLQWHQDQFH
PDWHULDO�� DOO� QHZ� ZRUN� PDWHULDO� IURP� WKH� SURSRVHG� SURMHFW� GHSWK� SOXV� DGYDQFH
PDLQWHQDQFH��DQG�DOO�DOORZDEOH�RYHUGHSWK�ZLOO�EH�UHPRYHG���)RU�FRPSDULVRQ�SXUSRVHV�
ODUJH�FODVV�KRSSHU�GUHGJHV�����LQFK�SLSHOLQH�GUHGJHV�ZHUH�XWLOL]HG�WR�SUHSDUH�WKH�FRVW
HVWLPDWHV���0RELOL]DWLRQ�FRVWV�IRU�WZR�ODUJH�FODVV�KRSSHUV�DQG�WZR���µ�SLSHOLQH�GUHGJHV
KDYH�EHHQ�LQFOXGHG���$OO�SODQW�PRELOL]DWLRQ�GLVWDQFHV�ZHUH�DVVXPHG�WR�EH�������PLOHV�

4XDQWLW\�FRPSXWDWLRQV�IRU�WKH�SURMHFW�DOWHUQDWLYHV� LQFOXGH�YROXPHV�IURP�WKH�UHTXLUHG
GUHGJLQJ� SULVP� DQG� �� IHHW� RI� DOORZDEOH� RYHUGHSWK� EHORZ� WKH� H[SDQVLRQ� SULVP�� � 7KH
UHTXLUHG�GUHGJLQJ�SULVP�IRU�WKH�H[SDQVLRQ�SURMHFW�LV�GHILQHG�DV�WKH�FURVV�VHFWLRQDO�DUHD
EHWZHHQ� WKH� DOORZDEOH� RYHUGHSWK�SULVP� IRU� WKH� H[LVWLQJ�SURMHFW� DQG� WKH�GHSWK� RI� WKH
DOWHUQDWLYH� LQ� WKH� LQQHU� KDUERU� DQG� HQWUDQFH� FKDQQHO�� 7KH� UHTXLUHG� GUHGJLQJ� SULVP
LQFOXGHV�UHFUHDWLRQ�RI�DGYDQFH�PDLQWHQDQFH�

������ 'LVSRVDO�5HTXLUHPHQWV

'LVSRVDO�DUHD�UHTXLUHPHQWV� LQFOXGH�FRQVWUXFWLQJ� LPSURYHPHQWV� WR�GLVSRVDO�DUHDV���$
DQG���%�SULRU�WR�WKH�KDUERU�H[SDQVLRQ�SURMHFW�� �'HWDLOHG�LQIRUPDWLRQ�RQ�GLVSRVDO�DUHD
LPSURYHPHQWV� UHTXLUHG� IRU� HDFK� DOWHUQDWLYH� DUH� LQFOXGHG� LQ� WKH� 'UHGJHG� 0DWHULDO
0DQDJHPHQW�3ODQ�LQ�WKH�(QJLQHHULQJ�$SSHQGL[�

������ 1HZ�8SODQG�'LVSRVDO�$UHD

'UHGJHG� PDWHULDO� IURP� 6WDWLRQV� �������� WR� ������� ZRXOG� QRUPDOO\� EH� SXPSHG� WR
GLVSRVDO� DUHD� �$�EXW� WKLV�GLVSRVDO� DUHD�ZLOO�QRW�EH� DYDLODEOH� IRU� XVH� DIWHU� )LVFDO�<HDU
������ � 7KH� PDWHULDO� ZRXOG� EH� SXPSHG� D� ORQJHU� GLVWDQFH� WR� GLVSRVDO� DUHD� ��$
GRZQVWUHDP���7KH�VWXG\�HYDOXDWHG�ZKHWKHU�LW�ZRXOG�EH�PRUH�FRVW�HIIHFWLYH�WR�FUHDWH�D
QHZ�GLVSRVDO�DUHD�FORVHU�WR�WKH�GUHGJLQJ�DUHD�LQVWHDG�RI�SXPSLQJ�WR���$���7KH�QHZ�DUHD
ZRXOG� KDYH� WR� EH� RI� VXIILFLHQW� VL]H� WR� DFFRPPRGDWH� DSSUR[LPDWHO\� �� PLOOLRQ� FXELF
\DUGV�� DQG� LW� ZRXOG� KDYH� WR� EH� QHDU� WKH� GUHGJLQJ� DUHD�� � 7KH� RQO\� RSWLRQ� FXUUHQWO\
LGHQWLILHG�ZRXOG�EH� WR� FRPELQH�GLVSRVDO� DUHDV� �1� DQG� �6�� XSVWUHDP� RI� WKH� GUHGJLQJ
DUHD��DQG�HQFRPSDVV�PDUVKODQG�EHWZHHQ� WKH� WZR�VLWHV�� �7KH�QHZ�DUHD�ZRXOG� UHTXLUH
H[WHQVLYH�GLNH�DQG�ZHLU�FRQVWUXFWLRQ��DQG�WKH�HVWLPDWHG�FRQVWUXFWLRQ�FRVW�LV������������
,Q�DGGLWLRQ������DFUHV�RI�XSODQG�DQG�����DFUHV�RI�PDUVKODQG�ZRXOG�EH�DFTXLUHG�DW�D�FRVW
RI�DSSUR[LPDWHO\������������� �7KHVH�KLJK�FRVWV� IRU�D�QHZ�GLVSRVDO�DUHD�JUHDWO\�H[FHHG
WKH� DGGLWLRQDO� SXPSLQJ� FRVW� WR� GLVSRVDO� DUHD� ��$�� ZKLFK� DUH� HVWLPDWHG� WR� EH� �
�����������WKHUHIRUH��LW�LV�QRW�FRVW�HIIHFWLYH�WR�FRQVWUXFW�D�QHZ�GLVSRVDO�DUHD�

������ 'HEULV�5HPRYDO

&RQVWUXFWLRQ�RI�ZLGHQHUV�ZLOO�UHTXLUH�WKH�DFTXLVLWLRQ�RI�UHDO�HVWDWH�RQ�WKH�QRUWK�EDQN�RI
WKH�ULYHU�EHFDXVH�WKH�WRS�RI�VORSH�OLQH�LV�ODQGZDUG�RI�WKH�H[LVWLQJ�PHDQ�ORZ�ZDWHU�OLQH�
7KH� ULYHUEDQNV� LQ� WKHVH� DUHDV� FRQWDLQ� GHEULV� WKDW� ZLOO� UHTXLUH� UHPRYDO� SULRU� WR
FRPPHQFHPHQW�RI�GUHGJLQJ�WR�SUHYHQW�GDPDJH�WR�WKH�GUHGJH���7\SHV�RI�GHEULV�LQFOXGH
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WLPEHU� DQG� FRQFUHWH� SLOHV�� OXPEHU��ZRRGHQ� YHVVHO� KXOOV�� ULSUDS�� FRQFUHWH�� DEDQGRQHG
SLSH��PLVFHOODQHRXV�VFUDS�PHWDO��WUHHV��DQG�RWKHU�YHJHWDWLRQ���5HPRYDO�RI�����OLQHDU�IHHW
RI�EXONKHDG�ZLOO�EH�UHTXLUHG�EHWZHHQ�6WDWLRQV��������DQG��������

������� &XOWXUDO�5HVRXUFHV

7KHUH� DUH� WZR� PDMRU� FXOWXUDO� UHVRXUFHV� LQ� WKH� LQQHU� KDUERU�� ZKLFK� DUH� OLVWHG� LQ� WKH
+LVWRULF�5HJLVWHU�DQG�ZKLFK�ZRXOG�EH�LPSDFWHG�E\�D�KDUERU�H[SDQVLRQ�DOWHUQDWLYH���2OG
)RUW�-DFNVRQ�LV�ORFDWHG�DW�6WDWLRQV��������WKURXJK����������7KH�&66�*HRUJLD�LV�ORFDWHG
DFURVV�WKH�ULYHU�IURP�2OG�)RUW�-DFNVRQ�RQ�WKH�QRUWK�VORSH�RI�WKH�FKDQQHO�

������� 2OG�)RUW�-DFNVRQ�&XOWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ

7KH�HQJLQHHULQJ�DQDO\VLV�LQGLFDWHG�WKDW�FKDQQHO�GHHSHQLQJ�IRU�DQ\�GHSWK�ZRXOG�LPSDFW
WKH�PRDW� SDUDOOHO� WR� DQG� FORVHVW� WR� WKH� ULYHU� FKDQQHO� DQG� WKH�PRDW� WXQQHO� VWUXFWXUH�
,PSDFWV�ZRXOG�UHVXOW�IURP�ORVLQJ���WR����IHHW�RI�VRLO�GLUHFWO\�DGMDFHQW�WR�WKH�WXQQHO�VKHHW
SLOLQJ� DQG� WKH� H[LVWLQJ� SURWHFWLYH� WLPEHU�ZDOO� DGMDFHQW� WR� WKH�PRDW� VWUXFWXUH�� � 7KHVH
PDWHULDOV� FRQWULEXWH�GLUHFWO\� WR� WKH� ODWHUDO� VXSSRUW� IRU�ERWK� WKH�SLOLQJ�DQG� WKH� WLPEHU
ZDOO��ZKLFK�LQ�WXUQ�SURWHFWV�WKH�IRXQGDWLRQ�IRU�HDFK�VWUXFWXUH���/RVV�RI�WKHVH�PDWHULDOV
FRXOG�UHVXOW�LQ�GHJUDGDWLRQ�RI�VXSSRUWLQJ�ZDOO�IRXQGDWLRQV�DQG�FRXOG�UHVXOW�LQ�VWDELOLW\
SUREOHPV�

6HYHUDO�RSWLRQV�IRU�SURWHFWLQJ�2OG�)RUW�-DFNVRQ�ZHUH�FRQVLGHUHG��LQFOXGLQJ�PRYLQJ�WKH
VRXWK�FKDQQHO�WRH�DOLJQPHQW�DZD\�IURP�WKH�IRUW�DQG�FRQVWUXFWLRQ�RI�D�V\VWHP�WR�SURWHFW
WKH� VXSSRUWLQJ� ULYHUEDQN� PDWHULDOV�� � 3URWHFWLYH� V\VWHPV� LQYHVWLJDWHG� LQFOXGHG� VKHHW
SLOLQJ�RU�D�IOH[LEOH�PDWWUHVV�ILOOHG�ZLWK�FRQFUHWH���3URMHFW�FRVWV�RI�WKH�KDUERU�H[SDQVLRQ
DOWHUQDWLYHV�LQFOXGH�FRQVWUXFWLRQ�RI�WKH�SURWHFWLYH�V\VWHP�

������� &66�*HRUJLD�&XOWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ

7KH�VXEPHUJHG�ZUHFN�RI�WKH�FRQIHGHUDWH�VKLS�&66�*HRUJLD�KDV�EHHQ�KLW�LQ�WKH�SDVW�E\
GUHGJH�FXWWHUKHDGV���$Q\�DPRXQW�RI�FKDQQHO�GHHSHQLQJ�ZRXOG�KDYH�D�PDMRU�LPSDFW�RQ
WKH�ZUHFN�� � ,W�ZDV� FRQFOXGHG� WKDW� WKH�RQO\� IHDVLEOH�PHDVXUH� LV� WR� UHFRYHU�� GRFXPHQW�
DQG�FXUDWH�WKH�LWHPV�RI�KLVWRULF�VLJQLILFDQFH���3URMHFW�FRVWV�LQFOXGH�SUHOLPLQDU\�HVWLPDWHV
IRU� UHPRYDO� RI� WKH� YHVVHO�� � ([FDYDWLRQ� DQG� UHFRYHU\� FRVWV�ZLOO� EH� UHILQHG� GXULQJ� WKH
HQJLQHHULQJ�DQG�GHVLJQ�SKDVH�

������� 1DWXUDO�5HVRXUFHV

�������� �(QYLURQPHQWDO�,PSDFW�6WDWHPHQW

$� 7LHU� ,� (QYLURQPHQWDO� ,PSDFW� 6WDWHPHQW� ZDV� SUHSDUHG� IRU� WKH� SURSRVHG� KDUERU
H[SDQVLRQ� SURMHFW�� 7KH� GRFXPHQW� ZDV� GLVWULEXWHG� IRU� UHYLHZ� E\� LQWHUHVWHG� )HGHUDO�
VWDWH�� DQG� ORFDO� DJHQFLHV� DQG� WKH�SXEOLF�� �&RPPHQWV� UHFHLYHG� RQ� WKH�'UDIW� 7LHU� ,� (,6
ZHUH�WDNHQ�LQWR�FRQVLGHUDWLRQ��DQG�WKH�'UDIW�7LHU�,�(,6�DQG�WKLV�)HDVLELOLW\�5HSRUW�ZHUH
UHYLVHG�DFFRUGLQJO\�
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�������� �*URXQGZDWHU�$TXLIHU

$�GHWDLOHG�LQYHVWLJDWLRQ�ZDV�FRQGXFWHG�RI�WKH�SRWHQWLDO�LPSDFWV�RI�FKDQQHO�GHHSHQLQJ
RQ� WKH� )ORULGDQ� DTXLIHU��ZKLFK� LV� EHORZ� WKH�KDUERU� FKDQQHO� DQG� LV� D�PDMRU� VRXUFH� RI
GRPHVWLF� DQG� LQGXVWULDO� ZDWHU� VXSSO\�� � 5HVXOWV� RI� WKH� LQYHVWLJDWLRQ� DUH� LQ� WKH� VWXG\
6XSSOHPHQWDO�'RFXPHQWDWLRQ� WKDW� LV� RQ� ILOH� LQ� WKH� RIILFHV� RI� WKH� 6DYDQQDK�'LVWULFW� DQG
*HRUJLD�3RUWV�$XWKRULW\���7KH�DUHD�RI�FRQFHUQ�LV�WKH�KDUERU�HQWUDQFH�FKDQQHO�MXVW�QRUWK
RI�7\EHH�,VODQG��ZKHUH�WKH�DTXLIHU�LV�DW�LWV�KLJKHVW�HOHYDWLRQ��7KH�DTXLIHU�LV�JHQHUDOO\�DW
HOHYDWLRQ�²���IHHW�PHDQ�ORZ�ZDWHU�LQ�WKLV�DUHD��ZKLFK�LV�DERXW����IHHW�EHORZ�WKH�²���IRRW
FXUUHQW�FKDQQHO�ERWWRP�GHSWK�

7KH�SULQFLSDO�DTXLIHU�NQRZQ�DV�WKH�)ORULGDQ�DTXLIHU��ZKLFK�LV�WKH�ODUJHVW�VRXUFH�RI�IUHVK
ZDWHU� LQ� WKH� FRDVWDO� DUHD�� KDV� UHFHLYHG� SDUWLFXODU� DWWHQWLRQ� DV� VWDWH� JURXQGZDWHU
DJHQFLHV� KDYH� EHJXQ� WR� VHDUFK� IRU� DOWHUQDWLYH� JURXQGZDWHU� UHVRXUFHV�� � 0HDVXUHV� WR
UHOLHYH�VRPH�RI�WKH�VWUHVV�RQ�WKH�)ORULGDQ�DTXLIHU�KDYH�DOUHDG\�EHHQ�SXW�LQWR�HIIHFW�E\
VWDWH� JURXQGZDWHU� DJHQFLHV� LQ� DQ� DWWHPSW� WR� IRUFH� JURXQGZDWHU� XVHUV� WR� H[SORUH� DQG
GHYHORS�DOWHUQDWLYH�VRXUFHV�

'XH� WR� FRQFHUQV� WKDW� GHHSHQLQJ� WKH� H[LVWLQJ� 6DYDQQDK� +DUERU� FKDQQHO� PLJKW� KDYH
SRWHQWLDO�LPSDFWV�RQ�JURXQGZDWHU�DTXLIHUV�EHORZ�WKH�FKDQQHO��D�VWXG\�ZDV�LQLWLDWHG�WR
HYDOXDWH�WKH�SRVVLEOH�LPSDFWV���7KH�SULQFLSDO�REMHFWLYH�RI�WKLV�LQYHVWLJDWLRQ�ZDV�WR�EHWWHU
FKDUDFWHUL]H�WKH�JHRORJLF�DQG�K\GURJHRORJLF�IUDPHZRUN�RI�WKH�SURMHFW�DUHD�WKURXJK�WKH
XVH� RI� D� VXE�ERWWRP� JHRSK\VLFDO� VXUYH\�� FRUH� GULOOLQJ�� ERUHKROH� JHRSK\VLFDO� ORJJLQJ�
SHUPHDELOLW\�DQDO\VLV�RI�FRUH�VDPSOHV��DQG� WHVW�ZHOOV�� �7KH� LQYHVWLJDWLRQ�SURYLGHG�WKH
PRVW� FRPSUHKHQVLYH� K\GURJHRORJLF� HYDOXDWLRQ� RI� SRWHQWLDO� LPSDFWV� RI� GUHGJLQJ� WR
JURXQGZDWHU�UHVRXUFHV�SHUIRUPHG�WR�GDWH�LQ�6DYDQQDK�+DUERU�

6LQFH�SUHYLRXV�VWXGLHV�KDYH�LQGLFDWHG�WKDW�DQ�DUHD�DORQJ�WKH�SUHVHQW�QDYLJDWLRQ�FKDQQHO
EHWZHHQ�DSSUR[LPDWH�ULYHU�VWDWLRQV��������DQG�²�������ZDUUDQWHG�SDUWLFXODU�DWWHQWLRQ�
GXH�WR�D�JHQHUDO�ULVH�DQG�WKLQQLQJ�RI�VHGLPHQWV�DQG�WKH�H[LVWHQFH�RI�EXULHG�UHOLFW�VWUHDP
FKDQQHOV��WKH�PDMRU�IRFXV�RI�WKH�VWXG\�ZDV�LQ�WKLV�DUHD�RI�WKH�QDYLJDWLRQ�SURMHFW���7KLV
SRUWLRQ� RI� WKH� FKDQQHO� OLHV� URXJKO\� EHWZHHQ� WKH� ,QWUDFRDVWDO�:DWHUZD\� DW� )LHOGV�&XW
DQG�WKH�DUHD�LPPHGLDWHO\�RIIVKRUH�IURP�7\EHH�,VODQG�

$SSUR[LPDWHO\� ��� PLOHV� RI� VXE�ERWWRP� JHRSK\VLFDO� VXUYH\LQJ� ZDV� SHUIRUPHG� DORQJ
DQG� DFURVV� WKH� FHQWHUOLQH� RI� WKH� SUHVHQW� QDYLJDWLRQ� FKDQQHO�� � 7KH� LQYHVWLJDWLRQV
LQFOXGHG� FRUH�ERULQJV�� WHVW�ZHOOV��ZDWHU� TXDOLW\� DQDO\VHV�� DQG�SHUPHDELOLW\� DQG�JUDLQ
VL]H� DQDO\VHV�� �$QDO\VLV� RI� GDWD� IURP� WKH� VWXG\� LQGLFDWHV� VHGLPHQWV�ZLWKLQ� WKH� ORZHU
0LRFHQH� ZHUH� FRQVLVWHQWO\� IRXQG� WR� EH� PRUH� OLNH� FRQILQLQJ� PDWHULDOV� WKDQ� DTXLIHU
PDWHULDOV��7KH�XSSHU�DQG�ORZHU�0LRFHQH�VHGLPHQWV�VKRXOG�EH�FRQVLGHUHG�DV�FRQILQLQJ
PDWHULDOV�IRU�WKH�)ORULGDQ�DTXLIHU�EHORZ�

7KH� WKLFNQHVV� RI� WKH� FRPELQHG� XSSHU� DQG� ORZHU�0LRFHQH� FRQILQLQJ� XQLWV�� EHORZ� WKH
SURSRVHG�SURMHFW�GUHGJLQJ�GHSWK�RI�²���IHHW�0/:�LQ�WKH�VWXG\�IRFXV�DUHD��ZDV�IRXQG�WR
UDQJH�IURP�DERXW����WR����IHHW��H[FHSW�LQ�FHUWDLQ�DUHDV�ZKHUH�UHOLFW�VWUHDP�FKDQQHOV�KDYH
FXW�GRZQ�LQWR�WKH�0LRFHQH�WR�DV�GHHS�DV�²���IHHW�0/:���,Q�WKH�UHPDLQLQJ�SURMHFW�DUHD
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WKH�FRQILQLQJ�XQLW�WKLFNQHVV�EHORZ�²���IHHW�0/:�LV�JHQHUDOO\�JUHDWHU�WKDQ����IHHW��DQG
LQ�WKH�XSSHU�UHDFKHV�RI�WKH�KDUERU�LV�RYHU�����IHHW�WKLFN�

'XH� WR� WKH� WKLFNQHVV� DQG� LPSHUPHDELOLW\� RI� WKH� 0LRFHQH� FRQILQLQJ� XQLW�� DQG� WKH
LPSHUPHDELOLW\�RI�WKH�LQ�ILOOLQJ�VHGLPHQWV�RI�WKH�UHOLFW�VWUHDP�FKDQQHOV��DQDO\VLV�RI�GDWD
LQGLFDWHV� WKDW� GUHGJLQJ� WR� WKH� PD[LPXP� SURSRVHG� SURMHFW� GHSWK� ZLOO� KDYH� QR
QRWLFHDEOH� LPSDFW� RQ� WKH� TXDOLW\� DQG� TXDQWLW\� RI� JURXQGZDWHU� ZLWKLQ� WKH� )ORULGDQ
DTXLIHU�

�������� (QYLURQPHQWDO�,PSDFWV

7KH� 'UDIW� (QYLURQPHQWDO� ,PSDFW� 6WDWHPHQW� HYDOXDWHG� WKH� SRWHQWLDO� HQYLURQPHQWDO
LPSDFWV�RI�WKH����IRRW�H[SDQVLRQ�DOWHUQDWLYH�

,Q�DGGLWLRQ�WR�WKH�HYDOXDWLRQ�RI�HQYLURQPHQWDO�LPSDFWV��LPSDFWV�WR�ELRORJLFDO�UHVRXUFHV
ZHUH� HYDOXDWHG� XVLQJ� D� FDOLEUDWHG� K\GURG\QDPLF� PRGHO� WKDW� SUHGLFWHG� FKDQJHV� WR
VDOLQLW\� DQG� GLVVROYHG� R[\JHQ�� � 7KHVH� SUHGLFWHG� FKDQJHV� GXH� WR� D� ���IRRW� H[SDQVLRQ
SURMHFW�ZHUH�HYDOXDWHG�ZLWK�UHVSHFW�WR�WKH�VSHFLHV�RI�FRQFHUQ�DQG�WR�UHVRXUFHV�RI�VSHFLDO
VLJQLILFDQFH��SDUWLFXODUO\�WKH�6DYDQQDK�1DWLRQDO�:LOGOLIH�5HIXJH�

'LUHFW�LPSDFWV�WR�ZHWODQGV�GXH�WR�FRQVWUXFWLRQ�ZHUH�PLQLPL]HG�E\�WKH�VHOHFWHG�FKDQQHO
GHVLJQ� E\� H[WHQGLQJ� H[LVWLQJ� VLGH� VORSHV� WR� WKH� SURSRVHG� FKDQQHO� GHSWKV�� � 7KH� RQO\
ZHWODQGV� DUHDV� LPSDFWHG� RXWVLGH� RI� WKH� H[LVWLQJ� FKDQQHO� ZHUH� DW� �� EHQG� ZLGHQHUV�
7KHVH�DUHDV�FRQWDLQ�VRPH�DPRXQW�RI�ZHWODQGV��ZKLFK�PD\�EH�UHPRYHG�E\�WKH�SURMHFW�

,Q�RUGHU�WR�DVVHVV�SRWHQWLDO�VHFRQGDU\�LPSDFWV�RI�VDOLQLW\�WR�IUHVKZDWHU�PDUVKHV�LQ�WKH
6DYDQQDK� 1DWLRQDO� :LOGOLIH� 5HIXJH�� D� TXDQWLWDWLYH� SODQW� FRPPXQLW\� VWXG\� ZDV
FRQGXFWHG�� � 7KH� VWXG\� VKRZHG� WKDW� WKH� H[LVWLQJ� ERXQGDU\� RI� WKH� GLYHUVH� IUHVKZDWHU
SODQW�FRPPXQLW\�KDV�QRW�FKDQJHG�GUDPDWLFDOO\�IURP�UHPRYDO�RI�WKH�WLGHJDWH�VWUXFWXUH
DV�SUHGLFWHG�E\�HDUOLHU�VWXGLHV�� �0RGHOLQJ�RI�SURMHFWHG�VDOLQLW\�FKDQJHV�FDXVHG�E\� WKH
SURSRVHG�GHHSHQLQJ�SURMHFW�LQGLFDWH�WKDW�FKDQJHV�LQ�VDOLQLW\��HVSHFLDOO\�DORQJ�WKH�/LWWOH
%DFN� 5LYHU�� ZLOO� EH� PLQLPDO� DQG� QRW� DSSURDFK� WKH� VLJQLILFDQW� OHYHOV� H[SHULHQFHG
WKURXJK� RSHUDWLRQ� RI� WKH� WLGHJDWH�� � 6LQFH� WKHUH� KDV� EHHQ� QR� VLJQLILFDQW� FKDQJH� LQ
YHJHWDWLRQ�VLQFH�RSHUDWLRQ�RI�WKH�WLGHJDWH��WKH�H[LVWLQJ�VDOW�WROHUDQW�VSHFLHV�DUH�XQOLNHO\
WR�FKDQJH�DV�D� UHVXOW�RI� WKH�H[SDQVLRQ�SURMHFW�� �7KH�SRWHQWLDO� LPSDFW�RI� WKH�SURMHFW� WR
IXWXUH� IUHVK�PDUVK� VXFFHVVLRQ�ZDV� DOVR� DGGUHVVHG�� � $� SRWHQWLDO� ]RQH� RI� LPSDFW� ZDV
LGHQWLILHG�DQG�D�FKDUDFWHUL]DWLRQ�RI�H[LVWLQJ�YHJHWDWLRQ�ZLWKLQ�DQG�DGMDFHQW�WR�WKLV�]RQH
ZDV�SHUIRUPHG�

7KH�'UDIW�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�SUHVHQWHG�D�VWXG\�SURJUDP�WR�DQDO\]H�WKH
KLVWRULF�� SUHVHQW�� DQG� IXWXUH� VDOLQLW\� DQG� PDUVK� FRQGLWLRQV� LQ� WKH� UHIXJH� WR� FRQILUP
ZKHWKHU�DQ�LPSDFW�WR�IXWXUH�PDUVK�VXFFHVVLRQ�ZLOO�EH�FDXVHG�E\�WKH�H[SDQVLRQ�SURMHFW�
7KH�JRDO�RI� WKH�VWXG\�ZDV� WR�GHYHORS�PRUH� VHQVLWLYH�SUHGLFWLYH� WRROV�DQG� WHFKQLTXHV�
7KHVH�ZLOO�EH�XVHG�GXULQJ� WKH�HQJLQHHULQJ�DQG�GHVLJQ�SKDVH�� LQ�FRQMXQFWLRQ�ZLWK� WKH
KLVWRULFDO� DQG� UHFHQWO\� DFTXLUHG� GDWD�� WR� UHILQH� SUHOLPLQDU\� HQYLURQPHQWDO�PLWLJDWLRQ
PHDVXUHV�
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0RGHO� VLPXODWLRQV� RI� GLVVROYHG� R[\JHQ� FKDQJHV� DQG� VDOLQLW\� FKDQJHV� XQGHU� WKH
SURSRVHG�H[SDQVLRQ�SURMHFW�GLG�QRW�SUHGLFW�DGYHUVH� LPSDFWV�WR�VWULSHG�EDVV�VSDZQLQJ
UHFRYHU\�HIIRUWV�LQ�WKH�/LWWOH�%DFN�5LYHU�DQG�%DFN�5LYHU��DOWKRXJK�DQ�LQFUHDVH�LQ�VDOLQLW\
LQ� WKH�0LGGOH�5LYHU�ZRXOG� OLNHO\� FDXVH� D�PLQRU� LPSDFW� WR� WKH� OLPLWHG� VSDZQLQJ� WKDW
SUHVHQWO\� RFFXUV� WKHUH�� � $V� PLWLJDWLRQ� IRU� WKLV� OLPLWHG� LPSDFW�� D� VWXG\� RI� WKH
K\GURG\QDPLF�DQG�ZDWHU�TXDOLW\�FRQGLWLRQV�DVVRFLDWHG�ZLWK�WKH�UHVWRUDWLRQ�RI�WKH�%DFN
5LYHU� WR� SUH�7LGHJDWH� FRQGLWLRQV� ZLOO� EH� SHUIRUPHG� GXULQJ� HQJLQHHULQJ� DQG� GHVLJQ�
7KH� GHFUHDVH� LQ� GLVVROYHG� R[\JHQ� OHYHOV�ZLWKLQ� WKH�.LQJV� ,VODQG� 7XUQLQJ� %DVLQ�PD\
DIIHFW� WKH� MXYHQLOH� VKRUWQRVH� VWXUJHRQ�DQG� WKH�'UDIW�(QYLURQPHQWDO� ,PSDFW�6WDWHPHQW
UHFRPPHQGHG�D���\HDU�VWXG\�WKDW�ZRXOG�PRQLWRU�WKH�UHFUXLWPHQW�RI�MXYHQLOHV�

$�VWXG\�RI� WKH�VXEVXUIDFH�DORQJ�WKH�FKDQQHO�KDV�VKRZQ�WKDW�WKH�)ORULGDQ�DTXLIHU�ZLOO
QRW�EH�EUHDFKHG�E\�WKH�SURSRVHG�DFWLRQ�DQG�WKDW�QR�WKUHDW�WR�WKH�JURXQGZDWHU�VRXUFHV
RI�6DYDQQDK�DUH�SRVHG�E\�WKH�SURMHFW�

�������� 1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ

$� SUHOLPLQDU\� QDWXUDO� UHVRXUFHV�PLWLJDWLRQ� SODQ�ZDV� GHYHORSHG� LQ� RUGHU� WR� GHYHORS
SUHOLPLQDU\�FRVW�HVWLPDWHV�IRU�WKH�LQLWLDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�� �7KH�SODQ�ZDV
VXEVWDQWLDOO\�UHYLVHG�GXULQJ�WKH�HYDOXDWLRQ�RI�ILQDO�DOWHUQDWLYHV�

������� 5HDO�(VWDWH�5HTXLUHPHQWV

$W�WKH�WLPH�SUHOLPLQDU\�FRVW�HVWLPDWHV�ZHUH�SUHSDUHG�IRU� WKH� LQLWLDO�KDUERU�H[SDQVLRQ
DOWHUQDWLYHV�� UHDO� HVWDWH� UHTXLUHPHQWV� KDG� QRW� EHHQ� FRPSOHWHG�� � +RZHYHU�� UHDO� HVWDWH
UHTXLUHPHQWV�IRU�WKH�LQLWLDO�DOWHUQDWLYHV�ZRXOG�LQFOXGH�ZLGHQHUV�DQG�H[SDQVLRQ�RI� WKH
.LQJV�,VODQG�7XUQLQJ�%DVLQ�DQG�ZRXOG�EH�LGHQWLFDO�IRU�DOO�RI�WKH�DOWHUQDWLYHV�

������� 1DYLJDWLRQ�$LGV

$GGLWLRQDO� QDYLJDWLRQ� DLGV�ZRXOG� EH� UHTXLUHG� IRU� DOO� RI� WKH� DOWHUQDWLYHV� WR�PDUN� WKH
QHZ�FKDQQHO��SDUWLFXODUO\�H[WHQVLRQ�RI�WKH�HQWUDQFH�FKDQQHO�

���� 3UHOLPLQDU\�&RVWV�2I�,QLWLDO�$OWHUQDWLYHV

������ &RVW�,WHPV�IRU�,QLWLDO�$OWHUQDWLYHV

7KH�SUHOLPLQDU\�FRVW�HVWLPDWHV�IRU�WKH�LQLWLDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�LQFOXGHG�WKH
IROORZLQJ�FRVW�LWHPV�

• 'UHGJLQJ�FRVWV

• 'UHGJH�PRELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�FRVWV

• 'HEULV�UHPRYDO

• 'LVSRVDO�DUHD�LPSURYHPHQWV

• 1DYLJDWLRQ�DLGV

• (QJLQHHULQJ�DQG�GHVLJQ
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
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6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

• 6XSHUYLVLRQ�DQG�DGPLQLVWUDWLRQ

• (QYLURQPHQWDO�PLWLJDWLRQ

• &XOWXUDO�UHVRXUFHV�PLWLJDWLRQ�SODQ

• (QYLURQPHQWDO�PLWLJDWLRQ�SODQ

������� 'UHGJLQJ�&RVWV

,QIRUPDWLRQ� IURP� WKH� ����� 6DYDQQDK� +DUERU� GHHSHQLQJ� DQG� WKH� ����� %UXQVZLFN
+DUERU�)HDVLELOLW\�5HSRUW�ZHUH�XVHG�WR�GHYHORS�XQLW�FRVWV�IRU�GUHGJLQJ�

������� 0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ

&RVW�HVWLPDWHV�IRU�PRELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�DVVXPHG�GUHGJHV�ZRXOG�EH�ORFDWHG
ZLWKLQ�D�������PLOH�UDGLXV���&RVWV�ZHUH�LQIOXHQFHG�SULPDULO\�E\�WKH�QXPEHU�RI�GUHGJHV
XVHG�IRU�HDFK�DOWHUQDWLYH�

������� 'HEULV�5HPRYDO

$OO�DOWHUQDWLYHV�ZRXOG�LQFOXGH�UHPRYDO�RI�WKH�VDPH�DPRXQW�RI�GHEULV�

������� 'LVSRVDO�$UHD�,PSURYHPHQWV

3UHOLPLQDU\� GDWD� IURP� WKH� 'UHGJHG� 0DWHULDO� 0DQDJHPHQW� LQ� WKH� (QJLQHHULQJ
$SSHQGL[�ZDV�XVHG�WR�HVWLPDWH�FRVWV�RI�GLVSRVDO�DUHD�IRU�HDFK�DOWHUQDWLYH�

������� 1DYLJDWLRQ�$LGV

7KH�FRVW�RI�QDYLJDWLRQ�DLGV�IRU�HDFK�DOWHUQDWLYH�ZRXOG�YDU\�DFFRUGLQJ�WR�WKH�OHQJWK�RI
WKH�H[WHQGHG�HQWUDQFH�FKDQQHO�

������� (QJLQHHULQJ�DQG�'HVLJQ

3UHOLPLQDU\�FRVW�HVWLPDWHV�IRU�HQJLQHHULQJ�DQG�GHVLJQ�IRU�HDFK�DOWHUQDWLYH�ZHUH�EDVHG
XSRQ� DFWXDO� H[SHULHQFH� IURP� WKH� ����� 6DYDQQDK�+DUERU�'HHSHQLQJ� SOXV� LQIRUPDWLRQ
IURP� WKH� ����� %UXQVZLFN� +DUERU� )HDVLELOLW\� 5HSRUW�� � (QJLQHHULQJ� DQG� GHVLJQ� FRVWV
LQFOXGH�SUHSDUDWLRQ�RI�SODQV�DQG�VSHFLILFDWLRQV�IRU�HDFK�FRQWUDFW�

������� 6XSHUYLVLRQ�DQG�$GPLQLVWUDWLRQ

3UHOLPLQDU\�FRVW�HVWLPDWHV�IRU�VXSHUYLVLRQ�DQG�DGPLQLVWUDWLRQ�IRU�HDFK�DOWHUQDWLYH�ZHUH
EDVHG�XSRQ� WKH�QXPEHU� RI� GUHGJHV�� QXPEHU� RI� SDVVHV� WR� REWDLQ� UHTXLUHG� GHSWK�� DQG
UHVXOWDQW� GXUDWLRQ� RI� VXSHUYLVLRQ� DQG� DGPLQLVWUDWLRQ�� � 7KH� FKDQJH� LQ� QXPEHU� RI
GUHGJHV�DQG�SDVVHV�LV�UHIOHFWHG�LQ�WKH�EUHDNSRLQW�EHWZHHQ����IRRW�DQG����IRRW�SURMHFWV�

������� /DQGV�DQG�'DPDJHV

7KH� UHDO� HVWDWH� DQDO\VLV� ZDV� QRW� FRPSOHWH� ZKHQ� WKH� SUHOLPLQDU\� FRVWV� RI� WKH� LQLWLDO
KDUERU� H[SDQVLRQ� DOWHUQDWLYHV� ZHUH� GHYHORSHG�� � +RZHYHU�� UHDO� HVWDWH� FRVWV� UHVXOW
SULPDULO\�IURP�ZLGHQHUV�� �5HDO�HVWDWH�FRVWV�DUH�QRW�VXEVWDQWLDO�DQG�ZRXOG�EH�LGHQWLFDO
IRU�DOO�DOWHUQDWLYHV�
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6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

������� (QYLURQPHQWDO�0LWLJDWLRQ

(DFK� LQLWLDO� DOWHUQDWLYH� LQFOXGHV� WKH� VDPH� SUHOLPLQDU\� FRVW� IRU� DQ� HQYLURQPHQWDO
PLWLJDWLRQ�SODQ��ZKLFK�ZDV�HVWLPDWHG�WR�EH����������SOXV����SHUFHQW�FRQWLQJHQFLHV�IRU�D
WRWDO�RI������������

�������� 2OG�)RUW�-DFNVRQ�0LWLJDWLRQ

(DFK� LQLWLDO� KDUERU� H[SDQVLRQ� DOWHUQDWLYH� ZRXOG� LQFOXGH� WKH� VDPH� FXOWXUDO� UHVRXUFHV
PLWLJDWLRQ�SODQ� IRU�2OG�)RUW� -DFNVRQ�� � ,W�ZDV� LQLWLDOO\� DVVXPHG� WKH� FXOWXUDO� UHVRXUFHV
PLWLJDWLRQ�SODQ�IRU�2OG�)RUW�-DFNVRQ�ZRXOG�EH�D�FRQFUHWH�ILOOHG�PDWWUHVV�WR�SURWHFW�WKH
VWUXFWXUH�� � 7KH� SUHOLPLQDU\� FRVW� ZDV� HVWLPDWHG� WR� EH� ����������� SOXV� ��� SHUFHQW
FRQWLQJHQFLHV�IRU�D�WRWDO�RI������������

�������� &66�*HRUJLD�

(DFK� DOWHUQDWLYH� ZRXOG� DOVR� LQFOXGH� WKH� VDPH� FXOWXUDO� UHVRXUFHV� SODQ� IRU� WKH� &66
*HRUJLD���7KH�SUHOLPLQDU\�FRVW�IRU�H[FDYDWLRQ�DQG�UHPRYDO�RI�WKH�YHVVHO�ZDV�����������
SOXV����SHUFHQW�FRQWLQJHQFLHV�IRU�D�WRWDO�RI�������������

������ 3UHOLPLQDU\�&RVW�(VWLPDWHV�IRU�,QLWLDO�$OWHUQDWLYHV

)LJXUH������SUHVHQWV�WKH�SUHOLPLQDU\�WRWDO�SURMHFW�FRVWV�RI� WKH� LQLWLDO�KDUERU�H[SDQVLRQ
DOWHUQDWLYHV��SOXV�WKH�HTXLYDOHQW�DYHUDJH�DQQXDO�FRVWV�RI�HDFK�DOWHUQDWLYH�EDVHG�XSRQ�D
)HGHUDO�LQWHUHVW�UDWH�RI�������SHUFHQW�DQG����\HDU�SURMHFW�OLIH�
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6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH������,QLWLDO�$OWHUQDWLYHV��3UHOLPLQDU\�&RVW�(VWLPDWHV��7RWDO�3URMHFW�&RVWV
,7(0 &RQW�

���
$/7(51$7,9(

��ª ��ª ��ª ��ª

'UHGJLQJ �� ����������� ����������� ������������ ������������

0RELOL]DWLRQ �� ��������� ��������� ��������� ���������

'HEULV�5HPRYDO �� ��������� ��������� ��������� ���������

'LVSRVDO�$UHD
,PSURYHPHQWV

�� ��������� ��������� ��������� ���������

1DYLJDWLRQ�$LGV ������� ������� ������� �������

(QJLQHHULQJ�	�'HVLJQ ��������� ��������� ��������� ���������

6XSHUYLVLRQ�	
$GPLQLVWUDWLRQ

��������� ��������� ��������� ���������

(QYLURQPHQWDO�0LWLJDWLRQ �� ��������� ��������� ��������� ���������
6XEWRWDO ����������� ����������� ������������ ������������

352-(&7�&2676�,1&/8',1*�&8/785$/�5(6285&(6�0,7,*$7,21�&2676

2OG�)RUW�-DFNVRQ�0LWLJDWLRQ �� ��������� ��������� ��������� ���������

&66�*HRUJLD�0LWLJDWLRQ �� ���������� ���������� ���������� ����������

7RWDO�3URMHFW�&RVWV ����������� ������������ ������������ ������������

��&XOWXUDO�5HVRXUFHV�PLWLJDWLRQ�FRVWV�DUH�SURMHFW�FRVWV�EXW�DUH�QRW�LQFOXGHG�LQ�WKH�EHQHILW�FRVW�DQDO\VLV�

6RXUFH���(QJLQHHULQJ�$SSHQGL[��5HDO�(VWDWH�$SSHQGL[��'UDIW�7LHU�,�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�

���� %HQHILWV��&RVWV��DQG�0DMRU�,PSDFWV�RI�,QLWLDO�$OWHUQDWLYHV

)LJXUH������SUHVHQWV�D�VXPPDU\�RI�WKH�EHQHILWV��FRVWV��DQG�EHQHILW�FRVW�UDWLR�IRU�HDFK�RI
WKH�LQLWLDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�� �7KH�HTXLYDOHQW�DYHUDJH�DQQXDO�FRVW�IRU�HDFK
DOWHUQDWLYH�LV�EDVHG�XSRQ�D�)HGHUDO�LQWHUHVW�UDWH�RI�������SHUFHQW�DQG����\HDU�SURMHFW�OLIH�
(DFK�RI�WKH�DOWHUQDWLYHV�LV�HFRQRPLFDOO\�IHDVLEOH�VLQFH�WKH\�DOO�KDYH�D�EHQHILW�FRVW�UDWLR
JUHDWHU�WKDQ�XQLW\�
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6HFWLRQ� )2508/$7,21�$1'�(9$/8$7,21�2)�,1,7,$/�$/7(51$7,9(6

)LJXUH������%HQHILWV��&RVWV��DQG�0DMRU�,PSDFWV�RI�,QLWLDO�$OWHUQDWLYHV

$/7(51$7,9(

��ª �� �� ��

7RWDO�SURMHFW�FRVW ����������� ����������� ������������ ������������

3URMHFW�DQQXDO�FRVW ��������� ��������� ��������� ����������

$QQXDO�%HQHILWV ���������� ���������� ���������� ����������

%HQHILW�FRVW�UDWLR ���� ���� ���� ����

1HW�EHQHILWV ��������� ���������� ���������� ���������

(QYLURQPHQWDO�LPSDFWV /HDVW *UHDWHVW

(QYLURQPHQWDO�PLWLJDWLRQ�SODQ ��������� ��������� ��������� ���������

&XOWXUDO�UHVRXUFHV�PLWLJDWLRQ�SODQ ���������� ���������� ���������� ����������
��([FOXGLQJ�FXOWXUDO�UHVRXUFHV�PLWLJDWLRQ�FRVWV�
6RXUFH���(QJLQHHULQJ�$SSHQGL[��(FRQRPLF�$SSHQGL[��DQG�'UDIW�7LHU�,�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� (9$/8$7,21�2)�),1$/�$/7(51$7,9(6

�� (9$/8$7,21�2)�),1$/�$/7(51$7,9(6

%DVHG� XSRQ� WKH� HYDOXDWLRQ� RI� LQLWLDO� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV�� $OWHUQDWLYH� ��
�GHHSHQ�WR����·PHDQ�ORZ�ZDWHU��ZDV�HOLPLQDWHG���,W�RQO\�FDSWXUHV�DSSUR[LPDWHO\�KDOI�RI
WKH�EHQHILWV�DWWDLQDEOH�XQGHU�D����RU����IRRW�SURMHFW���$OWHUQDWLYH����ZRXOG�RQO\�UHVXOW�LQ
D���IRRW�KDUERU�GHHSHQLQJ�DQG�ZRXOG�QRW�PHHW�SURMHFWHG�IXWXUH�QHHGV�

7KH�HYDOXDWLRQ�RI�WKH�LQLWLDO�DOWHUQDWLYHV�VKRZHG�WKH�1DWLRQDO�(FRQRPLF�'HYHORSPHQW
�1('��3ODQ�ZRXOG�KDYH�EHHQ�$OWHUQDWLYH����EDVHG�XSRQ�SUHOLPLQDU\�EHQHILWV�DQG�FRVWV�
+RZHYHU�� WKHUH� ZDV� QRW� D� ODUJH� UHODWLYH� GLIIHUHQFH� LQ� WKH� DYHUDJH� DQQXDO� FRVWV� RI
$OWHUQDWLYHV� ��� DQG� ���� � 7KH� HYDOXDWLRQ� RI� ILQDO� DOWHUQDWLYHV� LQFOXGHV� SUHSDUDWLRQ� RI
GHWDLOHG�0&$&(6�DQG�&('(3�FRVW�HVWLPDWHV�IRU�HDFK�DOWHUQDWLYH���6LQFH�PRUH�GHWDLOHG
FRVW�LQIRUPDWLRQ�PLJKW�VKRZ�WKH�1('�3ODQ�WR�EH�EHWZHHQ����DQG����IHHW��LW�ZDV�GHFLGHG
WR�LQFOXGH�D����IRRW�SURMHFW�DV�D�ILQDO�DOWHUQDWLYH�

,Q�DGGLWLRQ��VLQFH�WKHUH�LV�D�FKDQJH�LQ�FRVW�VKDULQJ�DW�WKH����IRRW�GHSWK��D�GHWDLOHG�FRVW
HVWLPDWH�ZDV�DOVR�QHHGHG�IRU� WKLV�GHSWK�� �7KHUHIRUH��$OWHUQDWLYH���� �GHHSHQ� WKH� LQQHU
KDUERU�WR����IHHW��ZDV�LQFOXGHG�IRU�FRVW�VKDULQJ�FRPSXWDWLRQV�

7KH�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�VHOHFWHG�IRU�ILQDO�HYDOXDWLRQ�ZHUH�

• $OWHUQDWLYH�����GHHSHQ�LQQHU�KDUERU�WR���·�

• $OWHUQDWLYH�����GHHSHQ�LQQHU�KDUERU�WR���·�

• $OWHUQDWLYH�����GHHSHQ�LQQHU�KDUERU�WR���·�

• $OWHUQDWLYH�����GHHSHQ�LQQHU�KDUERU�WR���·�

���� 5HILQHG�%HQHILWV�)RU�)LQDO�$OWHUQDWLYHV

$IWHU�GHYHORSPHQW�RI�SUHOLPLQDU\�EHQHILWV�IRU�WKH�LQLWLDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV
EDVHG�XSRQ�FRQWDLQHUL]HG�FDUJR�� WKH�HFRQRPLF�DQDO\VLV�PHWKRGRORJ\�ZDV�UHILQHG�DQG
LPSURYHG� WR� SURYLGH� PRUH� GHWDLOHG� SUHGLFWLRQV� RI� SRUW� YHVVHO� WUDIILF� DQG� UHVXOWDQW
EHQHILWV�� �7KH�PDMRU� HIIRUW� LQ� WKLV� UHILQHPHQW�ZDV� WR� FDSWXUH� EHQHILWV� DVVRFLDWHG�ZLWK
QRQ�FRQWDLQHUL]HG�YHVVHOV��ZKLFK�LQFOXGHG�

• 'HYHORSPHQW�RI�QRQ�FRQWDLQHUL]HG��EXON�DQG�WDQNHU��FDUJR�IRUHFDVW�

• 'HYHORSPHQW�RI�QRQ�FRQWDLQHUL]HG�YHVVHO�IRUHFDVW�

• ,GHQWLILFDWLRQ�RI�FRQWDLQHUL]HG�DQG�QRQ�FRQWDLQHUL]HG�WUDQVSRUWDWLRQ�FRVW�VDYLQJV�
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� (9$/8$7,21�2)�),1$/�$/7(51$7,9(6

2WKHU� UHILQHPHQWV� RI� WKH� HFRQRPLF� DQDO\VLV� LQ� UHVSRQVH� WR� FRPPHQWV� E\� VWXG\
SDUWLFLSDQWV�LQFOXGHG�

• &RPSDUHG�WUDGH�IRUHFDVW�YROXPHV�DQG�JURZWK�UDWHV�WR�RWKHU�FRPPHUFLDO�IRUHFDVW�IRU
UHDVRQDEOHQHVV

• $VVHVVHG�VHQVLWLYLW\�RI�SURMHFW�EHQHILWV�WR�FKDQJH�LQ�QHDU�WHUP�FDUJR�IRUHFDVW

• &RPSDUHG� DYDLODEOH� ZDWHU� GHSWK� �KDUERU� DQG� EHUWK�� RI� IRUHLJQ� SRUWV� ZKLFK� DUH
WUDGH� SDUWQHUV� ZLWK� 6DYDQQDK� DQG� RWKHU� 6RXWK� $WODQWLF� SRUWV� DQG� DVVHVVHG
UHDVRQDEOHQHVV�DQG�LPSDFW�WR�IOHHW�IRUHFDVWV

• (YDOXDWHG� FRQWDLQHUVKLS� RSHUDWLQJ� SUDFWLFHV�� GHVLJQ� DQG� RSHUDWLQJ� GUDIWV�� DQG
FKDQQHO� GHSWKV� DW� RWKHU� PDMRU� 8�6�� SRUWV� DQG� FRPSDUHG� WR� WKRVH� H[SHULHQFHG� LQ
6DYDQQDK

���� 5HILQHG�&RVW�(VWLPDWHV�RI�)LQDO�$OWHUQDWLYHV

'XULQJ�WKLV�SKDVH�RI�WKH�IHDVLELOLW\�VWXG\��WKH�(QJLQHHULQJ��(FRQRPLF��DQG�5HDO�(VWDWH
DSSHQGLFHV� ZHUH� UHILQHG� DQG� UHYLVHG�� � 7KH� 'UDIW� (QYLURQPHQWDO� ,PSDFW� ZDV
FRQFXUUHQWO\� UHILQHG� WR� UHIOHFW� DGGLWLRQDO� GDWD� DQG� FRRUGLQDWLRQ� ZLWK� DSSURSULDWH
UHVRXUFH�DJHQFLHV���'HWDLOHG�LQIRUPDWLRQ�RQ�HDFK�GHVLJQ�DQG�FRVW�LWHP�LV�LQFOXGHG�LQ�WKH
5HFRPPHQGHG� 3ODQ�� � 'HWDLOHG� 0LFUR� &RPSXWHU� $LGHG� &RVW� (QJLQHHULQJ� 6\VWHP
�0&$&(6�DQG�&RVW�(QJLQHHULQJ�'UHGJH�(VWLPDWLQJ�3URJUDP��&('(3��ZHUH�SUHSDUHG
IRU�HDFK�RI�WKH�ILQDO�DOWHUQDWLYHV�

7KH�IROORZLQJ�LV�D�VXPPDU\�RI�KRZ�WKH�SUHOLPLQDU\�FRVW�HVWLPDWHV�IRU�WKH�LQLWLDO�KDUERU
H[SDQVLRQ�DOWHUQDWLYHV�ZHUH�UHILQHG�IRU�WKH�ILQDO�DOWHUQDWLYHV�

������ 0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ

(VWLPDWHV�RI�GUHGJLQJ�HTXLSPHQW�ZHUH�UHILQHG���,W�ZDV�DVVXPHG�ILYH�GUHGJHV�ZRXOG�EH
XVHG�IRU�$OWHUQDWLYHV�������������DQG������+RZHYHU��GXH�WR�HQYLURQPHQWDO�ZLQGRZV�DQG
WKH�GHVLUH�WR�FRPSOHWH�FRQVWUXFWLRQ�LQ�D�WLPHO\�PDQQHU��LW�ZDV�DVVXPHG�HLJKW�GUHGJHV
ZRXOG�EH�XVHG�IRU�$OWHUQDWLYH����� �0RELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�FRVWV� LQFOXGHG���
SHUFHQW�FRQWLQJHQFLHV�

������ 'UHGJLQJ�QRQ�)HGHUDO�%HUWK

7KH� ILQDO� DOWHUQDWLYHV� LQFOXGHG� GUHGJLQJ� RI� RQH� QRQ�)HGHUDO� EHUWK� �*DUGHQ� &LW\
7HUPLQDO��&RQWDLQHU�%HUWK����� �7KHVH� DUH�SURMHFW� FRVWV� DQG�ZLOO� EH� ����SHUFHQW� ORFDOO\
IXQGHG�

������ 'UHGJLQJ

'HWDLOHG�&('(3�FRVW� HVWLPDWHV�ZHUH�SUHSDUHG� IRU� HDFK�RI� WKH� ILQDO� KDUERU� H[SDQVLRQ
DOWHUQDWLYHV�
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������ 'HEULV�5HPRYDO

7KH�HQJLQHHULQJ�DQDO\VLV�UHILQHG�WKH�HVWLPDWHG�FRVW�RI�GHEULV��ZKLFK�UHPDLQHG�HTXDO�IRU
DOO�ILQDO�DOWHUQDWLYHV���7KH�UHYLVHG�HVWLPDWHG�FRVW�ZDV������������

������ 'LVSRVDO�$UHD�,PSURYHPHQWV

7KH� 'UHGJHG� 0DWHULDO� 0DQDJHPHQW� 3ODQ� ZDV� VLJQLILFDQWO\� UHYLVHG� WR� SURYLGH� PRUH
DFFXUDWH�HVWLPDWHV�RI�GUHGJHG�PDWHULDO�LPSURYHPHQWV�IRU�HDFK�DOWHUQDWLYH�

������ 1DYLJDWLRQ�$LGV

7KH� HVWLPDWHG� FRVWV� RI� QDYLJDWLRQ� DLGV� ZHUH� VOLJKWO\� UHYLVHG� GXULQJ� WKH� HQJLQHHULQJ
DQDO\VLV�

������ (QJLQHHULQJ�DQG�'HVLJQ

,QGLYLGXDO�LWHPV�LQ�WKH�HVWLPDWHG�FRVWV�IRU�HQJLQHHULQJ�DQG�GHVLJQ�ZHUH�UHILQHG�IRU�WKH
ILQDO�DOWHUQDWLYHV���6RPH�DGGLWLRQDO�LWHPV�ZHUH�DGGHG�IRU�QDWXUDO�UHVRXUFHV�DQG�FXOWXUDO
UHVRXUFHV�LQYHVWLJDWLRQV�GXULQJ�WKH�HQJLQHHULQJ�DQG�GHVLJQ�SKDVH�

������ 6XSHUYLVLRQ�DQG�$GPLQLVWUDWLRQ

6XSHUYLVLRQ� DQG� DGPLQLVWUDWLRQ� FRVWV� ZHUH� UHYLVHG� WR� UHIOHFW� PRUH� DFFXUDWHO\� WKH
QXPEHU� RI� GUHGJHV� XVHG� IRU� GUHGJLQJ� FRVW� HVWLPDWHV� IRU� WKH� ILQDO� DOWHUQDWLYHV�
6XSHUYLVLRQ�DQG�DGPLQLVWUDWLRQ�FRVWV�LQFOXGHG����SHUFHQW�FRQWLQJHQFLHV�

������ /DQGV�DQG�'DPDJHV

&RQVWUXFWLRQ�RI�ZLGHQHUV�DQG�LPSURYHPHQWV�WR�.LQJV�,VODQG�7XUQLQJ�%DVLQ�ZLOO�UHTXLUH
WKH�UHPRYDO�RI�ODQG�DERYH�WKH�PHDQ�KLJK�ZDWHU�HOHYDWLRQ���(VWLPDWHV�RI�UHDO�HVWDWH�FRVWV
ZHUH�FRPSXWHG�DQG�DGGHG�WR�HDFK�RI�WKH�ILQDO�DOWHUQDWLYHV���(VWLPDWHG�UHDO�HVWDWH�FRVWV
ZHUH�������������7KH�SUHOLPLQDU\�FRVWV�IRU�LQLWLDO�DOWHUQDWLYHV�GLG�QRW�LQFOXGH�UHDO�HVWDWH
FRVWV�

������� (QYLURQPHQWDO�0LWLJDWLRQ

7KH�1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ�ZDV� VLJQLILFDQWO\� UHYLVHG� WR� UHIOHFW� DGGLWLRQDO
LQIRUPDWLRQ� DQG� FRRUGLQDWLRQ� ZLWK� UHVRXUFH� DJHQFLHV�� � $� QHZ� 6WULSHG� %DVV� ,PSDFW
$YRLGDQFH�3ODQ�ZDV�DGGHG���7KH�WRWDO�HQYLURQPHQWDO�PLWLJDWLRQ�FRVW�ZDV�HVWLPDWHG�WR
EH�������������DQG�ZDV�LGHQWLFDO�IRU�DOO�ILQDO�DOWHUQDWLYHV�

������� 2OG�)RUW�-DFNVRQ�0LWLJDWLRQ

7KH� &XOWXUDO� 5HVRXUFHV� 0LWLJDWLRQ� 3ODQ� IRU� 2OG� )RUW� -DFNVRQ� ZDV� UHYLVHG� IURP� D
FRQFUHWH�ILOOHG�PDWWUHVV�WR�VKHHW�SLOLQJ�ZLWK�FRQFUHWH�FDS���$GGLWLRQDO�DVVHVVPHQW�RI�WKH
SUHOLPLQDU\�HQJLQHHULQJ�ZDV�FRQGXFWHG� WR�HYDOXDWH� WKH�SRWHQWLDO� ULVN� WR� WKH� VWUXFWXUH
EDVHG�RQ�VPDOO�HUURUV� LQ� LQWHUSUHWDWLRQ�RI� WKH�GDWD��7KH� UHVXOWLQJ�FRQFOXVLRQ�ZDV� WKDW
WKH� FXOWXUDO� DQG� PRQHWDU\� ULVNV� RXWZHLJKHG� WKH� FRVW� VDYLQJV� UHVXOWLQJ� IURP� QRW
FRQVWUXFWLQJ�D�SURWHFWLYH�VWUXFWXUH�HQFRPSDVVLQJ�WKH�HQWLUH�)RUW��&RQVHTXHQWO\��WKH�FRVW
RI�WKH�HQWLUH�ZDOO�V\VWHP�ZDV�LQFRUSRUDWHG��7KH�UHYLVHG�FRVW�RI�WKH�PLWLJDWLRQ�SODQ�ZDV
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LQFUHDVHG� IURP� � ��������� WR� ������������ � 7KH� FRVW� LV� LGHQWLFDO� IRU� HDFK� RI� WKH� ILQDO
DOWHUQDWLYHV�

������� &66�*HRUJLD�0LWLJDWLRQ

7KH�&XOWXUDO� 5HVRXUFHV�0LWLJDWLRQ� 3ODQ� IRU� WKH� &66�*HRUJLD� LQFUHDVHG� VOLJKWO\� GXH� WR
PRUH� LQ�GHSWK� XQGHUVWDQGLQJ� RI� WKH� PLWLJDWLRQ� UHTXLUHPHQWV�� � 7KH� UHYLVHG� FRVW� RI
������������LV�LGHQWLFDO�IRU�HDFK�RI�WKH�ILQDO�DOWHUQDWLYHV�

������� &LW\�RI�6DYDQQDK�:DWHU�,QWDNH

$�SRWHQWLDO� IRU�DQ�LQFUHDVH� LQ�FKORULGH� OHYHOV�DW� WKH�&LW\�RI�6DYDQQDK�ZDWHU� LQWDNH�RQ
$EHUFRUQ�&UHHN�H[LVWV�GXH�WR�LPSOHPHQWDWLRQ�RI�D�KDUERU�H[SDQVLRQ�SURMHFW���$EHUFRUQ
&UHHN� LV� D� WULEXWDU\� RI� WKH� 6DYDQQDK� 5LYHU� DW� 5LYHU� 0LOH� ���� DSSUR[LPDWHO\� �� PLOHV
XSVWUHDP�RI�WKH�XSSHU�OLPLW�RI�WKH�DXWKRUL]HG�QDYLJDWLRQ�SURMHFW�

7KH� &LW\� RI� 6DYDQQDK� LQGLFDWHG� WKDW� LI� KLJK� FKORULGH� OHYHOV� GLG� RFFXU� DW� WKH� LQWDNH
EHFDXVH� RI� LPSOHPHQWDWLRQ� RI� D� KDUERU� H[SDQVLRQ� SURMHFW�� WKH�PRVW� OLNHO\�PLWLJDWLRQ
RSWLRQ�ZRXOG� EH� WR� UHORFDWH� WKH� LQWDNH� WR� WKH� 6DYDQQDK� 5LYHU�� � 7KH� &LW\� SURYLGHG� D
SUHOLPLQDU\� HVWLPDWH� RI� ������������� +RZHYHU�� XQOHVV� VXEVHTXHQW� LQYHVWLJDWLRQV
GHWHUPLQH�WKHUH�LV�D�FOHDU�UHODWLRQVKLS�EHWZHHQ�FKORULGH�OHYHOV�DQG�SURMHFW�GHSWK��WKHUH
ZRXOG� EH� QR� EDVLV� WR� LPSOHPHQW� DQ\� FRUUHFWLYH� PHDVXUHV�� � $OWHUQDWLYHO\�� LI� D� FOHDU
UHODWLRQVKLS�GRHV�H[LVW��RWKHU�OHVV�FRVWO\�RU�PRUH�DSSURSULDWH�FRUUHFWLYH�PHDVXUHV�PD\
EH�WDNHQ���6LQFH�LW�LV�SRVVLEOH�WKDW�DQ\�KDUERU�H[SDQVLRQ�DOWHUQDWLYH�PLJKW�KDYH�DGYHUVH
LPSDFWV� DW� WKH� ZDWHU� LQWDNH�� WKH� FRVW� RI� LQWDNH� UHORFDWLRQ� ZDV� LQFOXGHG� IRU� DOO
DOWHUQDWLYHV�

������� 'LVVROYHG�2[\JHQ

'LVVROYHG� R[\JHQ� OHYHOV� LQ� WKH� 6DYDQQDK� 5LYHU� FXUUHQWO\� GURS� EHORZ� WKH� 6WDWH� RI
*HRUJLD·V� VWDQGDUG�� GHSHQGLQJ� XSRQ� WKH� VWDWH� RI� WKH� WLGH� F\FOH� DQG� ORFDWLRQ� RI� WKH
PHDVXUHPHQW��$�GHHSHU�FKDQQHO�ZRXOG�IXUWKHU�HIIHFW�WKH�V\VWHP·V�DELOLW\�WR�DVVLPLODWH
R[\JHQ�� )HDVLELOLW\� OHYHO� PRGHOLQJ� FRQFOXGHG� WKDW� WKLV� UHGXFWLRQ� LQ� DVVLPLODWLYH
FDSDFLW\�FRXOG�EH�DV�KLJK�DV���330��$OWKRXJK�WKH�VWDQGDUG�IRU�GLVVROYHG�R[\JHQ�OHYHO
LV� XQGHU� UHYLHZ� E\� WKH� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\� DQG� QHZ� VWDQGDUGV� DUH
H[SHFWHG� VKRUWO\�� WKLV� HIIHFW� KDG� WR� EH� FRQVLGHUHG�� &RQFHUQ� ZDV� H[SUHVVHG� E\� WKH
PHPEHUV� RI� WKH� 5LYHU� &RPPLWWHH� RI� WKH� 0DQXIDFWXUHU·V� &RXQFLO� RI� WKH� 6DYDQQDK
&KDPEHU�RI�&RPPHUFH�UHJDUGLQJ�WKH�SRWHQWLDO�HIIHFW�RQ�WKH�IXWXUH�RI�WKHLU�SRLQW�VRXUFH
GLVFKDUJH� SHUPLWWLQJ�� :LWK� WKHLU� DVVLVWDQFH�� FRVWV� ZHUH� GHYHORSHG� IRU� D� V\VWHP� WR
R[\JHQDWH�WKH�ULYHU�WR�UHVWRUH�WKH�DVVLPLODWLYH�FDSDFLW\�GHSUHVVLRQ�FDXVHG�E\�D�GHHSHU
FKDQQHO��7KLV�FRVW��������������ZDV�LQFOXGHG�LQ�WKH�FRVWV�IRU�DOO�ILQDO�DOWHUQDWLYHV�

���� 2WKHU�(FRQRPLF�,PSDFWV

7KHUH� LV� DQ� DGGLWLRQDO� UHTXLUHPHQW� IRU� DQ\� KDUERU� H[SDQVLRQ� DOWHUQDWLYH� WKDW� LV� QRW
LQFOXGHG�LQ�WRWDO�SURMHFW�FRVWV�EXW�LV�DGGHG�WR�SURMHFW�FRVWV�GXULQJ�GHWHUPLQDWLRQ�RI�WKH
1DWLRQDO�(FRQRPLF�'HYHORSPHQW��1('��3ODQ�
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������ 'LIIHUHQWLDO�0DLQWHQDQFH�5HTXLUHPHQWV

7KHUH�ZRXOG�EH�DQ�LQFUHDVH�LQ�RSHUDWLRQ�DQG�PDLQWHQDQFH�YROXPHV�DQG�FRVWV�GXH�WR
H[WHQVLRQ�RI�WKH�HQWUDQFH�FKDQQHO�IURP�6WDWLRQ�²������%�WR�GHHS�ZDWHU�IRU�HDFK�RI�WKH
LQFUHDVHG�FKDQQHO�GHSWKV��,W�LV�DOVR�SRVVLEOH��EXW�QRW�DQWLFLSDWHG�WKDW�FKDQJHV�LQ
VKRDOLQJ�SDWWHUQV�LQ�VRPH�LQQHU�KDUERU�UHDFKHV�FRXOG�RFFXU�

������ 'LVVROYHG�2[\JHQ��0DLQWHQDQFH�5HTXLUHPHQWV

,QVWDOODWLRQ� RI� D� V\VWHP� WR� R[\JHQDWH� WKH� ULYHU� ZRXOG� LQYROYH� DQQXDO� RSHUDWLRQ� DQG
PDLQWHQDQFH�FRVWV��7KHVH�FRVWV�ZHUH�LQFOXGHG�LQ�WKH�1('�GHWHUPLQDWLRQ�

���� 7RWDO�3URMHFW�&RVWV

'HWDLOHG� FRVW� HVWLPDWHV� DUH� LQFOXGHG� LQ� WKH� (QJLQHHULQJ� $SSHQGL[�� 7DEOH� ����
VXPPDUL]HV� WKH� 7RWDO� 3URMHFW� &RVWV� RI� WKH� ILQDO� KDUERU� H[SDQVLRQ� DOWHUQDWLYHV� �6HH
$WWDFKPHQW�$��

������ ,QWHUHVW�GXULQJ�&RQVWUXFWLRQ

,Q� RUGHU� WR� HVWLPDWH� SUHVHQW�ZRUWK� FRVWV� IRU� SURMHFW� FRQVWUXFWLRQ�� WKH� LQWHUHVW� GXULQJ
FRQVWUXFWLRQ� PXVW� EH� FRPSXWHG�� � $FFRUGLQJ� WR� (3� ����������� LQWHUHVW� GXULQJ
FRQVWUXFWLRQ� �,'&�� DFFRXQWV� IRU� WKH� FRVW� RI� FDSLWDO� LQFXUUHG� GXULQJ� WKH� FRQVWUXFWLRQ
SHULRG�� � &RVWV� LQFXUUHG� GXULQJ� WKH� FRQVWUXFWLRQ� SHULRG� DUH� LQFUHDVHG� E\� DGGLQJ
FRPSRXQG�LQWHUHVW�DW�WKH�DSSOLFDEOH�SURMHFW�GLVFRXQW�UDWH��������SHUFHQW��IURP�WKH�GDWH
WKH�H[SHQGLWXUHV�DUH�LQFXUUHG�WR�WKH�EHJLQQLQJ�RI�WKH�SHULRG�RI�DQDO\VLV��RU�EDVH�\HDU�
)RU� WKLV� DQDO\VLV�� WKH� ,'&� ZDV� GHWHUPLQHG� EDVHG� RQ� PLG�PRQWK� FRQYHQWLRQ� ZLWK
HVWLPDWHG� FRQVWUXFWLRQ� WLPH�� � ,'&� LV� XVHG� IRU� WKH� EHQHILW� FRVW� DQDO\VLV� EXW� LW� QRW
LQFOXGHG�IRU�FRVW�VKDULQJ���7KH�IROORZLQJ�IRUPXOD�LV�XVHG�IRU�FRPSXWDWLRQ�RI�WKH�,'&�

IDC = P [(1+i ) -1]m
n-1∑

ZKHUH�

��������3P� �WKH�PWK�PRQWKO\�SD\PHQW

��������Q  �QXPEHU�RI�SHULRGV��LQ�PRQWKV

��������L� �PRQWKO\�LQWHUHVW�UDWH

������ )LQDQFLDO�$QDO\VLV

7DEOH������SUHVHQWV�WKH�SURMHFW�ILUVW�FRVW�DQG�,QWHUHVW�GXULQJ�&RQVWUXFWLRQ��,'&��IRU�WKH
ILQDO�DOWHUQDWLYHV�EDVHG�XSRQ�DQ�HFRQRPLF�OLIH�RI����\HDUV�DQG�)HGHUDO�LQWHUHVW�UDWH�RI��
����SHUFHQW����6HH�$WWDFKPHQW�$��
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������ %HQHILW�&RVW�$QDO\VLV

7DEOH������SUHVHQWV�WKH�EHQHILW�FRVW�DQDO\VLV�IRU�WKH�ILQDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV
EDVHG�XSRQ� WKH� UHILQHG�EHQHILW� FRPSXWDWLRQV� DQG� WKH� HVWLPDWHG�SURMHFW� DQQXDO� FRVWV�
7KH� FRVWV� RI� GLIIHUHQWLDO� PDLQWHQDQFH� DQG� R[\JHQDWLRQ� V\VWHP� RSHUDWLRQ� DQG
PDLQWHQDQFH� DUH� DGGLWLRQDO� FRVWV� XVHG� IRU� GHWHUPLQDWLRQ� RI� WKH� 1('� 3ODQ�� 6HH
$WWDFKPHQW�$�

���� 1DWLRQDO�(FRQRPLF�'HYHORSPHQW��1('��3ODQ

7KH�DOWHUQDWLYH�ZLWK� WKH�JUHDWHVW�QHW�HFRQRPLF�EHQHILWV� � �1('�3ODQ�� LV� UHTXLUHG� WR�EH
WKH� SODQ� UHFRPPHQGHG� IRU� )HGHUDO� DFWLRQ� �(5� ������������ �����E��� XQOHVV� WKHUH� DUH
RYHUULGLQJ� DQG� FRPSHOOLQJ� UHDVRQV� IDYRULQJ� WKH� VHOHFWLRQ� RI� D� SODQ� ODUJHU� RU� VPDOOHU
WKDQ�WKH�1('�3ODQ��)LJXUH�����JUDSKLFDOO\�VKRZV�WKH�FRVW��EHQHILWV��DQG�QHW�EHQHILWV�IRU
WKH�ILQDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�

)LJXUH�����)LQDO�$OWHUQDWLYHV��6HOHFWLRQ�RI�1('�3ODQ

)URP� WKH� EHQHILW�FRVW� DQDO\VLV�� $OWHUQDWLYH� ��� KDV� WKH� KLJKHVW� QHW� EHQHILWV� DQG� LV
WKHUHIRUH�WKH�1('�3ODQ�

$15,000,000

$20,000,000

$25,000,000

$30,000,000

$35,000,000

$40,000,000

45 ft. 46 ft. 47 ft. 48 ft. 50 ft.

Alernative

N
et

 B
en

ef
it

s
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���� &RPSDULVRQ�2I�)LQDO�$OWHUQDWLYHV

������ (YDOXDWLRQ�2I�)LQDO�$OWHUQDWLYHV�%\�$FFRXQW

,Q�DGGLWLRQ� WR� LGHQWLILFDWLRQ�RI� WKH�1('�3ODQ�� WKHUH� DUH�RWKHU� FDWHJRULHV�� RU� DFFRXQWV�
ZKLFK�PXVW�EH�FRQVLGHUHG�LQ�VHOHFWLRQ�RI�D�UHFRPPHQGHG�SODQ���7KH�8�6��$UP\�&RUSV
RI�(QJLQHHUV�3ULQFLSOHV� DQG�*XLGHOLQHV� �(QJLQHHULQJ�5HJXODWLRQ� ������������ SURYLGHV
JXLGDQFH�IRU�ZDWHU�DQG�UHODWHG�ODQG�UHVRXUFHV�LPSOHPHQWDWLRQ�VWXGLHV���7KH\�VWLSXODWH
IRXU�DFFRXQWV�E\�ZKLFK�DOWHUQDWLYH�SODQV�PXVW�EH�FRPSDUHG�

������� 1DWLRQDO�(FRQRPLF�'HYHORSPHQW��1('�

+RZ�DOWHUQDWLYHV�FRQWULEXWH�WR�WKH�1DWLRQDO�HFRQRP\��VXFK�DV�GROODU�UHWXUQ�LQ�EHQHILWV
IRU�GROODU�FRVW�RI�SURMHFW�

������� (QYLURQPHQWDO�4XDOLW\��(4�

1RQ�PRQHWDU\�LPSDFWV�RQ�VLJQLILFDQW�QDWXUDO�DQG�FXOWXUDO�UHVRXUFHV�

������� 5HJLRQDO�(FRQRPLF�'HYHORSPHQW��5('�

5HJLVWHUV�FKDQJHV�LQ�WKH�GLVWULEXWLRQ�RI�UHJLRQDO�HFRQRPLF�DFWLYLW\�WKDW�UHVXOW�IURP�HDFK
DOWHUQDWLYH�

������� 2WKHU�6RFLDO�(IIHFWV��26(�

$OWHUQDWLYH�SODQ�HIIHFWV�IURP�SHUVSHFWLYHV�WKDW�DUH�UHOHYDQW�WR�WKH�SODQQLQJ�SURFHVV�DQG
HYDOXDWLRQ�RI�DOWHUQDWLYHV�EXW�DUH�QRW�UHIOHFWHG�LQ�WKH�RWKHU�WKUHH�DFFRXQWV�

)LJXUH�����SUHVHQWV�D�FRPSDULVRQ�RI�WKH�ILQDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�E\�WKH�IRXU
DFFRXQWV�

)LJXUH�����)LQDO�$OWHUQDWLYHV��&RPSDULVRQ�E\�$FFRXQWV

$/7(51$7,9(

��ª ��ª ��ª ��ª ��ª

1('�3ODQ 1('�3ODQ

(4 /HDVW
LPSDFW

*UHDWHVW
LPSDFW

5(' 6DPH 6DPH 6DPH 6DPH 6DPH

26( 1RQH
LGHQWLILHG

1RQH
LGHQWLILHG

1RQH
LGHQWLILHG

1RQH
LGHQWLILHG

1RQH
LGHQWLILHG
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���� /RFDOO\�3UHIHUUHG�3ODQ

7KH� SULQFLSDO� RYHUULGLQJ� UHDVRQ� IRU� VHOHFWLQJ� D� SODQ� RWKHU� WKDQ� WKH� 1('� 3ODQ� IRU
LPSOHPHQWDWLRQ�VKRXOG�EH�EDVHG�RQ�)HGHUDO��6WDWH��ORFDO��RU�LQWHUQDWLRQDO�FRQFHUQV�� �,Q
VRPH�FDVHV�ZKHUH�WKH�ORFDO�VSRQVRU�SUHIHUV�D�SODQ�PRUH�FRVWO\�WKDQ�WKH�1('�3ODQ��DQG
WKH� LQFUHDVHG� GHYHORSPHQW� LV� QRW� VXIILFLHQW� WR�ZDUUDQW� IXOO� )HGHUDO� SDUWLFLSDWLRQ�� WKH
VSRQVRU� ZLOO� EH� UHTXLUHG� WR� SD\� WKH� GLIIHUHQFH� LQ� FRVW� EHWZHHQ� WKH� )HGHUDOO\
VXSSRUWDEOH�SODQ�DQG�WKH�/RFDOO\�3UHIHUUHG�3ODQ� �(5������������������G��� �7KH�/RFDOO\
3UHIHUUHG� 3ODQ� FDQ� EH� UHFRPPHQGHG� IRU� LPSOHPHQWDWLRQ� E\� WKH�8�6��$UP\�&RUSV� RI
(QJLQHHUV�

7KH�*HRUJLD�3RUWV�$XWKRULW\�� ORFDO� VSRQVRU� IRU� WKH� H[SDQVLRQ� SURMHFW�� FRQVLGHUHG� WKH
FRVWV��EHQHILWV��SURMHFWHG�IXWXUH�YHVVHO�WUDIILF��HQYLURQPHQWDO�LVVXHV��SODQQHG�JURZWK�LQ
SRUW� IDFLOLWLHV�� DQG� YDOXH� DGGHG� IRU� DGGLWLRQDO� GHSWKV� EH\RQG� WKH� 1('� 3ODQ�� � ,W
FRQFOXGHG� WKDW� D� ���IRRW� H[SDQVLRQ� SURMHFW� ZDV� PRVW� FRQVLVWHQW� ZLWK� LWV� JRDOV� DQG
REMHFWLYHV�

���� 5HFRPPHQGHG�3ODQ

$IWHU� WKH�1('�3ODQ�� /RFDOO\�3UHIHUUHG�3ODQ� �/33��� DQG� WKH�(4��5('�� DQG�26(�3ODQV
KDYH� EHHQ� LGHQWLILHG�� DOO� WHFKQLFDO�� HFRQRPLF�� DQG� HQYLURQPHQWDO� GDWD� PXVW� EH
FRQVLGHUHG�DQG�D� WHQWDWLYHO\�VHOHFWHG�SODQ�FKRVHQ��DIWHU�D�FRPSDUDWLYH�DQDO\VLV�RI� WKH
DGYHUVH�HIIHFWV�DQG�EHQHILWV�RI�DOO�WKH�DOWHUQDWLYHV�DUH�FRQVLGHUHG�LQ�GHWDLO�

7KLV�VWXG\�RI�KDUERU�GHHSHQLQJ�UHVXOWHG�LQ�D�)HGHUDO�1('�SODQ�ZLWK�D����IRRW�FKDQQHO�
DQG�WKH�/RFDOO\�3UHIHUUHG�3ODQ�LV�IRU�D����IRRW�FKDQQHO���0DMRU�REMHFWLYHV�LQ�WKH�SODQQLQJ
DQG�LPSOHPHQWDWLRQ�RI�)HGHUDO�QDYLJDWLRQ�SURMHFWV�LQFOXGH�WKH�IROORZLQJ�

• (QVXUH� WKH� SUXGHQW� H[SHQGLWXUHV� RI� )HGHUDO� FRVW� VKDULQJ� IXQGLQJ�� ZKLFK� LV
HYLGHQFHG�WKURXJK�WKH�1('�SODQ�

• 0LQLPL]H�DGYHUVH�HQYLURQPHQWDO� LPSDFWV��ZKLFK�� LQ� VRPH� FDVHV�� UHTXLUHV� WKDW� WKH
(4� RU� 1R� $FWLRQ� SODQ� EH� WKH� VHOHFWHG� SODQ� LI� WKH� 1('� SODQ� ZRXOG� UHVXOW� LQ
XQDFFHSWDEOH�HQYLURQPHQWDO�LPSDFWV�

• 3URYLGH� D� QDYLJDWLRQ� SURMHFW� WKDW� LV� DFFHSWDEOH� WR� WKH� ORFDO� VSRQVRU� DQG� LV
FRPSDWLEOH�ZLWK�IXWXUH�UHTXLUHPHQWV�DQG�FRQGLWLRQV�IRUHVHHQ�E\�WKH�ORFDO�VSRQVRU�

%DVHG� RQ� WKH� GDWD� DYDLODEOH�� WKH� *HRUJLD� 3RUWV� $XWKRULW\� FKRVH� WKH� ���IRRW� KDUERU
H[SDQVLRQ�DOWHUQDWLYH�DV� WKH�5HFRPPHQGHG�3ODQ�� �7KH�1R�$FWLRQ�DOWHUQDWLYH�ZDV�QRW
FKRVHQ� EHFDXVH� WKLV� SODQ� ZRXOG� QRW� UHVXOW� LQ� DQ\� EHQHILWV� WR� WKH� H[LVWLQJ� 6DYDQQDK
+DUERU�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� 5(&200(1'('�3/$1

�� 5(&200(1'('�3/$1

���� 3ODQ�&RPSRQHQWV

7KH�5HFRPPHQGHG�3ODQ�LQFOXGHV�WKH�IROORZLQJ�

• 'HHSHQLQJ�WKH�LQQHU�KDUERU��6WDWLRQV�������WR����������WR�D�SURMHFW�GHSWK�RI� �²��
IHHW�0/:�

• 'HHSHQLQJ�WKH�HQWUDQFH�FKDQQHO��6WDWLRQV�������WR�²������%��WR�D�SURMHFW�GHSWK�RI
²���IHHW�0/:�

• 'HHSHQLQJ�WKH�HQWUDQFH�FKDQQHO��6WDWLRQV�²������%�WR�²������%��WR�D�SURMHFW�GHSWK
RI�²���IHHW�0/:�

• &RQVWUXFWLQJ� ��� ZLGHQHUV� LQ� WKH� LQQHU� KDUERU� DQG� �� ZLGHQHUV� LQ� WKH� HQWUDQFH
FKDQQHO�

• (QODUJLQJ�.LQJV�,VODQG�7XUQLQJ�%DVLQ�WR�������IHHW�

������ &KDQQHO�'HHSHQLQJ

7KH�5HFRPPHQGHG�3ODQ�ZRXOG�SURYLGH�IRU�D����IRRW�FKDQQHO�ZLWKLQ�WKH�LQQHU�KDUERU
DQG�������IHHW�LQ�WKH�HQWUDQFH�FKDQQHO���)LJXUH�����VKRZV�WKH�FKDQQHO�GHSWKV�LQFOXGLQJ
DGYDQFH� PDLQWHQDQFH�� � 7KH� HQWUDQFH� FKDQQHO� ZRXOG� EH� H[WHQGHG� ������� IHHW� IURP
6WDWLRQV�²������%�WR�²������%�DW�QDWXUDOO\�GHHS�ZDWHU�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� 5(&200(1'('�3/$1

)LJXUH�����5HFRPPHQGHG�3ODQ��&KDQQHO�'HSWKV

67$7,21 352-(&7
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(QWUDQFH�&KDQQHO

������WR�²������% �� � �� �

�������%�WR�²������% �� � �� �

�������%�WR�²������% �� � �� �
���6RXUFH���(QJLQHHULQJ�$SSHQGL[�

������ 'UHGJHG�0DWHULDO

������� 1RQ�)HGHUDO�%HUWK�'UHGJLQJ

7KH� 5HFRPPHQGHG� 3ODQ� LQFOXGHV� GUHGJLQJ� RI� RQH� QRQ�)HGHUDO� EHUWK� �*DUGHQ� &LW\
7HUPLQDO� &RQWDLQHU� %HUWK� ���� � 7KLV� LV� D� SURMHFW� FRVW� DQG� ZLOO� EH� ���� SHUFHQW� ORFDOO\
IXQGHG�

������� 'LIIHUHQWLDO�0DLQWHQDQFH�'UHGJLQJ

7KH�SODQ� LQFOXGHV� DGGLWLRQDO� FRVWV� IRU� H[WHQGLQJ� WKH� HQWUDQFH� FKDQQHO� IURP�6WDWLRQ� ²
������%�WR�GHHS�ZDWHU�DW�6WDWLRQ�²������%�SOXV�D�FKDQJH�LQ�VKRDOLQJ�SDWWHUQV�IRU�VRPH
LQQHU�KDUERU�UHDFKHV�� �7KH�FRVW�RI�GLIIHUHQWLDO�PDLQWHQDQFH� LV�QRW�D�SURMHFW� FRVW�EXW� LV
XVHG�LQ�GHWHUPLQLQJ�WKH�1DWLRQDO�(FRQRPLF�'HYHORSPHQW��1('��3ODQ�
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3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� 5(&200(1'('�3/$1

������ +D]DUGRXV��7R[LF��DQG�5DGLRDFWLYH�:DVWHV

7KHUH�ZRXOG� EH� D� JUHDWHU� SRWHQWLDO� IRU� HQFRXQWHULQJ�+75:�ZLWKLQ� WKH� KDUERU� EDQN
VHGLPHQWV� WKDW� PD\� VORXJK� LI� WKH� WRS� FKDQQHO� ZHUH� ZLGHQHG�� � +RZHYHU�� DOO� RI� WKH
KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�ZRXOG�UHWDLQ�WKH�VDPH�WRS�FKDQQHO�ZLGWK�E\�PDLQWDLQLQJ
WKH�FXUUHQW� FKDQQHO� VLGH� VORSHV�� �7KHUHIRUH��QR�+75:�VWXGLHV�ZHUH�SURSRVHG� IRU� WKH
&RQWLQXLQJ�(QJLQHHULQJ�DQG�'HVLJQ�SKDVH�

������ )XWXUH�2SHUDWLRQ�DQG�0DLQWHQDQFH�'UHGJLQJ

7KH� GHHSHQHG� FKDQQHO� LV� QRW� H[SHFWHG� WR� UHVXOW� LQ� DQ\� FKDQJH� LQ� WKH� WRWDO� DQQXDO
PDLQWHQDQFH� YROXPHV� IRU� WKH� KDUERU��ZLWK� WKH� H[FHSWLRQ� RI� GLIIHUHQWLDO�PDLQWHQDQFH�
7KHUHIRUH�� WKHUH� DUH� QR� IXWXUH� RSHUDWLRQ� DQG� PDLQWHQDQFH� FRVWV� DVVLJQHG� WR� WKH
5HFRPPHQGHG�3ODQ�

������ 3URMHFW�'UHGJLQJ

)RU�SURJUDPPLQJ�SXUSRVHV��LW�LV�DVVXPHG�WKDW�DOO�PDLQWHQDQFH�PDWHULDO��DOO�QHZ�ZRUN
PDWHULDO��DQG�DOO�DOORZDEOH�RYHUGHSWK�ZLOO�EH�UHPRYHG��)RU�FRPSDULVRQ�SXUSRVHV�ODUJH
FODVV� KRSSHU� GUHGJHV� DQG� ��� LQFK� SLSHOLQH� GUHGJHV� ZHUH� XWLOL]HG� DV� EHLQJ� PRVW
HIIHFWLYH���0RELOL]DWLRQ�FRVWV�IRU�WZR�ODUJH�FODVV�KRSSHUV�DQG�WZR���µ�SLSHOLQH�GUHGJHV
KDYH�EHHQ�LQFOXGHG���$OO�SODQW�PRELOL]DWLRQ�GLVWDQFHV�ZHUH�DVVXPHG�WR�EH������PLOHV�

7\SHV�DQG�SHUFHQWDJHV�RI�QHZ�ZRUN�PDWHULDO�UDQJH�IURP�VLOW\�VDQG�WR�VWLII�URFN�KDUG
PDWHULDO�� � ,W� LV�DVVXPHG�WKDW�DOO�PDLQWHQDQFH��QHZ�ZRUN��DQG�H[FHVV�PDWHULDOV�ZLOO�EH
UHPRYHG�DW�WKH�VDPH�WLPH���$OO�GUHGJHV�DUH�DVVXPHG�WR�EH�ODUJH�FODVV�YHVVHOV�LQ�RUGHU�WR
PHHW� WLPH� FRQVWUDLQWV� DOWKRXJK� VPDOOHU� HTXLSPHQW�ZLOO� EH� FDSDEOH� RI� SHUIRUPLQJ� WKH
UHTXLUHG�ZRUN�

$OO� FRPSXWDWLRQV�KDYH� EHHQ�EDVHG� RQ� WKH� DVVXPSWLRQ� WKDW� DOO�PDWHULDOV� IURP� 6WDWLRQ
������WR��������%�ZLOO�EH�UHPRYHG�E\�KRSSHU�GUHGJHV��DOWKRXJK��HQYLURQPHQWDO� WLPH
FRQVWUDLQWV�PD\�QHFHVVLWDWH� WKH�XVH�RI� FODPVKHOO�GUHGJHV�� LQ� FRQMXQFWLRQ�ZLWK�KRSSHU
GUHGJHV�� IRU� WKLV� SRUWLRQ� RI� WKH� ZRUN�� � +\GUDXOLF� SLSHOLQH� GUHGJHV� ZLOO� UHPRYH� DOO
PDWHULDOV�IURP�6WDWLRQV���������WR��������

7KH�5HFRPPHQGHG�3ODQ�ZRXOG�LQFOXGH�GUHGJLQJ�DV�IROORZV�

• 1HZ� ZRUN� GUHGJLQJ� LQ� LQQHU� KDUERU� �6WDWLRQV� ������ WR� ��������� WR� GHHSHQ� WKH
FKDQQHO�WR�D�SURMHFW�GHSWK�RI�����IHHW�0/:

• 1HZ�ZRUN�GUHGJLQJ�LQ�WKH�HQWUDQFH�FKDQQHO��6WDWLRQV�������WR�²������%��WR�GHHSHQ
WKH�FKDQQHO�WR�D�SURMHFW�GHSWK�RI�����IHHW�0/:

• 1HZ�ZRUN� GUHGJLQJ� LQ� WKH� HQWUDQFH� FKDQQHO� �6WDWLRQV� ²������%� WR� ²������%�� WR
GHHSHQ�FKDQQHO�WR�D�SURMHFW�GHSWK�RI�²���IHHW�0/:

• 1HZ�ZRUN�GUHGJLQJ�WR�SUHVHUYH�H[LVWLQJ�DGYDQFH�PDLQWHQDQFH

• 8S�WR���IHHW�RI�DOORZDEOH�RYHUGHSWK
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� 5(&200(1'('�3/$1

• (QODUJHPHQW�RI�.LQJV�,VODQG�7XUQLQJ�%DVLQ

• 7HQ�ZLGHQHUV�LQ�WKH�LQQHU�KDUERU

• 7ZR�ZLGHQHUV�LQ�WKH�HQWUDQFH�FKDQQHO

)LJXUH� ���� SUHVHQWV� D� VXPPDU\� RI� WKH� GUHGJLQJ� YROXPHV� IRU� FRQVWUXFWLRQ� RI� WKH
5HFRPPHQGHG� 3ODQ�� � 'UHGJLQJ� YROXPHV� LQFOXGH� PDLQWHQDQFH� GUHGJLQJ� SOXV� ��IRRW
RYHUGHSWK�GUHGJLQJ�

)LJXUH�����5HFRPPHQGHG�3ODQ��'UHGJLQJ�9ROXPHV

&$7(*25< '5('*,1*
92/80(

�F\�

$QQXDO�0DLQWHQDQFH��H[FOXGLQJ�WKH
VHGLPHQW�EDVLQ�

���������

1HZ�:RUN��LQFOXGLQJ�2YHUGHSWK�SOXV
DGYDQFH�PDLQWHQDQFH�

����������

7RWDO ����������
����������6RXUFH���(QJLQHHULQJ�$SSHQGL[�

������ 'LVSRVDO�$UHD�,PSURYHPHQWV

7KH�'UHGJHG�0DWHULDO�0DQDJHPHQW�3ODQ�LQ�WKH�(QJLQHHULQJ�KDV�D�GHWDLOHG�HYDOXDWLRQ
RI�H[LVWLQJ�GLVSRVDO�DUHDV�DQG�LPSURYHPHQWV�UHTXLUHG�ZLWK�D�KDUERU�H[SDQVLRQ�SURMHFW�
'LVSRVDO� DUHDV� ��$� DQG� ��%� ZRXOG� EH� LPSURYHG� SULRU� WR� WKH� FRPPHQFHPHQW� RI
GUHGJLQJ��DQG�GLVSRVDO�DUHDV���$����%����%����%��DQG�-RQHV�2\VWHUEHG�,VODQG�ZRXOG�EH
LPSURYHG�DIWHU�KDUERU�H[SDQVLRQ�WR�UHSODFH�WRWDO�ORVW�FDSDFLW\�LQ�DOO�WKH�GLVSRVDO�DUHDV�

$IWHU� FRQVWUXFWLRQ� RI� WKH� KDUERU� H[SDQVLRQ� SURMHFW�� GLVSRVDO� DUHD� FDSDFLW\� ZLOO� EH
QHHGHG�IRU�WKH�DYHUDJH�DQQXDO�PDLQWHQDQFH�GUHGJLQJ���7KHUH�ZLOO�EH�D�VOLJKW�VKLIWLQJ�RI
VKRDOLQJ� ZLWKLQ� WKH� LQQHU� KDUERU�� DQG� DGGLWLRQDO� PDLQWHQDQFH� GUHGJLQJ� ZLOO� EH
UHTXLUHG�LQ�WKH�H[WHQGHG�SRUWLRQ�RI�WKH�HQWUDQFH�FKDQQHO�� �7KH�(QJLQHHULQJ�$SSHQGL[
FRQWDLQV�D�GLVFXVVLRQ�RI� WKH�UHDVRQV�IRU�VRPH�RI�WKH�VKLIWV� LQ� ORFDWLRQ�DQG�DPRXQWV�RI
VKRDOLQJ�

7KHUH�ZRXOG�EH�D�SURMHFW� FRVW� DVVRFLDWHG�ZLWK� HDUO\�GLNH� UDLVLQJ� WR� DFFRPPRGDWH� WKH
KDUERU� H[SDQVLRQ� SURMHFW�� � 7KH� SURMHFW� VSRQVRU� IRU� SURYLGLQJ� DQG� PDLQWDLQLQJ� WKH
GLVSRVDO�DUHDV�ZRXOG�EH�UHTXLUHG�WR�SURYLGH�GLVSRVDO�DUHD�LPSURYHPHQWV�VHYHUDO�\HDUV
VRRQHU�WKDQ�WKH�:LWKRXW�3URMHFW�FRQGLWLRQV���7KLV�OHDGV�WR�D�SURMHFW�FRVW�IRU�WKH�YDOXH�RI
IXQGV�UHTXLUHG�WR�FRQVWUXFW�WKH�HDUOLHU�GLVSRVDO�DUHD�LPSURYHPHQWV�� �7KH�FRVW�DQDO\VLV
ZDV�EDVHG�RQ�:LWKRXW�3URMHFW�DQG�:LWK�3URMHFW�GLVSRVDO�DUHD�LPSURYHPHQWV�IRU�WKH����
\HDU� VWXG\� OLIH� RI� WKH� GLVSRVDO� DUHDV�� � 7KHVH� FRVWV� DUH� LQFOXGHG� LQ� WKH� GLVSRVDO� DUHD
LPSURYHPHQWV�FRVWV�IRU�WKH�5HFRPPHQGHG�3ODQ�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
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������ $OWHUQDWH�'LVSRVDO�6LWHV

$V�GHVFULEHG� LQ� WKH� (QJLQHHULQJ�$SSHQGL[�� WKUHH� DOWHUQDWH�ZDWHU� GLVSRVDO� VLWHV�ZHUH
FRQVLGHUHG� IRU� SODFHPHQW� RI� GUHGJHG� PDWHULDO� � IURP� WKH� HQWUDQFH� FKDQQHO� WKDW� LV
QRUPDOO\�SODFHG�LQ�WKH�DSSURYHG�RFHDQ�GLVSRVDO�VLWH�

• 1HDUVKRUH�VLWH�RII�QRUWK�HQG�RI�7\EHH�,VODQG�

• 6XEPHUJHG�EHUPV�VRXWK�RI�HQWUDQFH�FKDQQHO�

• 1HDUVKRUH�IHHGHU�EHUP�SDUDOOHO�WR�7\EHH�,VODQG�EHDFK�

,Q� DGGLWLRQ�� ORFDO� RIILFLDOV� DW� 7\EHH� ,VODQG� DUH� LQWHUHVWHG� LQ� SODFHPHQW� RI� QHZ� ZRUN
GUHGJHG�PDWHULDO� WR�EHQHILW� WKH�EHDFK�DW�7\EHH� ,VODQG�� DVVXPLQJ� WKH�PDWHULDO�ZLOO� EH
FORVH�WR�EHDFK�TXDOLW\�VDQG���$W�WKLV�WLPH��ZLWK�WKH�JHRWHFKQLFDO�LQIRUPDWLRQ�DYDLODEOH��LW
GRHV� QRW� DSSHDU� WKHUH� ZLOO� EH� VXIILFLHQW� TXDQWLW\� RI� QHZ� ZRUN� GUHGJHG� PDWHULDO� WR
UHVXOW�LQ�D�PRUH�FRVW�HIILFLHQW�XVH�IRU�DOWHUQDWLYH�VLWHV���$GGLWLRQDO�VDPSOLQJ�DQG�WHVWLQJ
ZLOO�EH�FRQGXFWHG�GXULQJ�WKH�HQJLQHHULQJ�DQG�GHVLJQ�SKDVH��DQG�LI�WKLV�GDWD�LQGLFDWHV
WKH�TXDQWLW\�RI�GUHGJHG�PDWHULDO� LV�VXLWDEOH�EDVHG�RQ� WKH�TXDOLW\�FULWHULD� LGHQWLILHG� LQ
WKH�)LQDO�7LHU� ,�(,6�� WKHVH� DOWHUQDWH�GLVSRVDO� VLWHV�ZLOO� EH�JLYHQ� IXUWKHU� FRQVLGHUDWLRQ�
7KHVH�DGGLWLRQDO�ERULQJV�ZLOO�EH�GRQH�WR�VXSSRUW�WKH�GUHGJLQJ�SODQV�DQG�VSHFLILFDWLRQV
DQG� DUH� QRW� EHLQJ� WDNHQ� IRU� HYDOXDWLRQ� RI� WKH� DOWHUQDWH� GLVSRVDO� VLWHV�� � &RVWV� DUH
LQFOXGHG� LQ� &RGH� ��� &RQWLQXLQJ� (QJLQHHULQJ� DQG� 'HVLJQ� WR� SUHSDUH� HQYLURQPHQWDO
FOHDUDQFHV��LI�UHTXLUHG��IRU�QHDUVKRUH�GLVSRVDO�

������ 'HEULV�5HPRYDO

7KH�GUHGJLQJ�FRQWUDFWRUV�ZLOO�HQFRXQWHU�GHEULV�RQ�WKH�ULYHUEDQNV��RQ�WKH�H[LVWLQJ�ULYHU
ERWWRP�� DQG� LQ� WKH� QHZ� ZRUN� SULVP�� � 7KH� GUHGJLQJ� FRQWUDFWRUV� ZLOO� EH� UHTXLUHG� WR
UHPRYH�DQG�GLVSRVH�DQ\�GHEULV� HQFRXQWHUHG�� �$� VHSDUDWH� FRQWUDFW� IRU�GHEULV� UHPRYDO
ZLOO�QRW�EH�DZDUGHG�

������ &RQVWUXFWLRQ�3KDVLQJ

������� 'UHGJLQJ

&RQVWUXFWLRQ�RI�WKH�5HFRPPHQGHG�3ODQ�ZLOO�LQFOXGH�WKUHH�GUHGJLQJ�FRQWUDFWV�

�� (QWUDQFH�FKDQQHO�GUHGJLQJ

�� /RZHU�KDUERU�GUHGJLQJ

�� 8SSHU�KDUERU�GUHGJLQJ

&ORVXUH� RI� 0LGGOH� 5LYHU� IRU� WKH� 6WULSHG� %DVV� ,PSDFW� $YRLGDQFH� 3ODQ� ZRXOG� EH
DFFRPSOLVKHG� XQGHU� WKH� XSSHU� KDUERU� GUHGJLQJ� FRQWUDFW�� � ,W� LV� DQWLFLSDWHG� WKDW
GUHGJLQJ� WKH� HQWUDQFH� FKDQQHO� ZLOO� EH� SHUIRUPHG� XVLQJ� FODPVKHOO� RU� PHFKDQLFDO
GUHGJHV� DQG� KRSSHU� GUHGJHV�� � +RSSHU� GUHGJHV� ZLOO� EH� OLPLWHG� WR� ZRUNLQJ� EHWZHHQ
'HFHPEHU� DQG� 0DUFK� EHFDXVH� RI� HQYLURQPHQWDO� UHVWULFWLRQV�� ZKLOH� FODPVKHOO� DQG
PHFKDQLFDO�GUHGJHV�GR�QRW�KDYH�WKHVH�HQYLURQPHQWDO�UHVWULFWLRQV�
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������� 'LNH�5DLVLQJ

,W�LV�DQWLFLSDWHG�WKDW�FRQVWUXFWLRQ�RI�WKH�GLNH�LPSURYHPHQWV�UHTXLUHG�WR�DFFRPPRGDWH
GLVSRVDO�RI�GUHGJHG�PDWHULDO� IURP�WKH�H[SDQVLRQ�GUHGJLQJ�ZLOO�FRPPHQFH� LQ�2FWREHU
������ � $� FRPSOHWH� GHVFULSWLRQ� RI� WKH� GLVSRVDO� DUHD� LPSURYHPHQWV� LV� LQFOXGHG� LQ� WKH
'UHGJHG�0DWHULDO�0DQDJHPHQW�3ODQ�LQ�WKH�(QJLQHHULQJ�$SSHQGL[�

���� &XOWXUDO�5HVRXUFHV

&XOWXUDO� UHVRXUFHV� UHTXLUHPHQWV� IRU� WKH� 5HFRPPHQGHG� 3ODQ� LQFOXGH� SURYLGLQJ
SURWHFWLRQ� WR�2OG�)RUW� -DFNVRQ�DQG�H[FDYDWLRQ�DQG�GRFXPHQWDWLRQ�RI� WKH�&66�*HRUJLD�
$GGLWLRQDO�FXOWXUDO�UHVRXUFHV�VWXGLHV�DUH�SURSRVHG�GXULQJ�WKH�&RQWLQXLQJ�(QJLQHHULQJ
DQG�'HVLJQ�SKDVH�� �$V�SURYLGHG� LQ�(5������������� FXOWXUDO� UHVRXUFHV�PLWLJDWLRQ�FRVWV
DUH�QRQ�UHLPEXUVDEOH�)HGHUDO�FRVWV�XS�WR�WKH�RQH��SHUFHQW�OLPLWDWLRQ�VSHFLILHG�LQ�6HFWLRQ
����D��RI�3XEOLF�/DZ���������:KHQ�WKH�FRVWV�IRU�PLWLJDWLRQ�DQG�GDWD�UHFRYHU\�H[FHHG�WKH
RQH�� SHUFHQW� OLPLWDWLRQ�� D�ZDLYHU� WR� VSHQG�PRUH� WKDQ� RQH� SHUFHQW� RQ�PLWLJDWLRQ� DQG
GDWD� UHFRYHU\� PXVW� EH� IRUZDUGHG� WR� +4� 86$&(� IRU� DSSURYDO�� � 2QFH� D� ZDLYHU� LV
REWDLQHG��FRVWV�WKDW�H[FHHG�WKH�RQH��SHUFHQW�OLPLWDWLRQ�ZLOO�EH�DSSRUWLRQHG�RQ�WKH�VDPH
EDVLV�DV�RWKHU�MRLQW�DQG�VHSDUDEOH�FRVWV��0LWLJDWLRQ�DQG�GDWD�UHFRYHU\�FRVWV��UHJDUGOHVV
RI�ZKHWKHU�WKH\�DUH�)HGHUDO�RU�QRQ�)HGHUDO�RU�ZKHWKHU�WKH\�DUH�ZLWKLQ�RU�RYHU�WKH�RQH
SHUFHQW�OLPLWDWLRQ��DUH�WR�EH�NHSW�VHSDUDWH�IURP�RWKHU�SURMHFW�FRQVWUXFWLRQ�FRVWV�EHFDXVH
WKH\� DUH� H[FOXGHG� IURP� HFRQRPLF� DQDO\VHV� DQG� DUH� QRW� WR� EH� DOORFDWHG� WR� SURMHFW
SXUSRVHV�

������ &XOWXUDO�5HVRXUFHV�,QYHVWLJDWLRQV�GXULQJ�&('

$GGLWLRQDO� FXOWXUDO� UHVRXUFHV� ILHOG� VWXGLHV�� LQFOXGLQJ� GLYHV�� VXUYH\V�� DQG� WHVWV� DUH
UHTXLUHG� RI� QHZ� ZRUN� DUHDV� IRU� ORFDWLQJ� DQ\� DGGLWLRQDO� FXOWXUDO� UHVRXUFHV�� � 7KHVH
DGGLWLRQDO� VWXGLHV� DUH� LQFOXGHG� LQ� WKH� &RGH� ��� &RQWLQXLQJ� (QJLQHHULQJ� DQG� 'HVLJQ
�&('��FRVWV���$GGLWLRQDO�ILHOG�VWXGLHV�DUH�DOVR�UHTXLUHG�SULRU�WR�H[FDYDWLRQ�DQG�UHFRYHU\
RI�WKH�&66�*HRUJLD���7KHVH�DUH�DOVR�LQFOXGHG�LQ�WKH�WRWDO�&('�FRVWV���7RWDO�HVWLPDWHG�FRVWV
RI� WKH� FXOWXUDO� UHVRXUFHV� LQYHVWLJDWLRQV� DUH� ��������� SOXV� ��������� IRU� HQJLQHHULQJ
VXSSRUW�

������ &XOWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQV

������� 2OG�)RUW�-DFNVRQ

7KH�VHOHFWHG�RSWLRQ�IRU�SURWHFWLQJ�WKH�PRDW�ZDOO�DW�2OG�)RUW�-DFNVRQ�LV�FRQVWUXFWLRQ�RI�D
VWHHO�VKHHW�SLOH�ZDOO���6WHHO�VKHHW�SLOLQJ�KDV�DQ�H[WHQVLYH�KLVWRU\�RI�VXFFHVV�LQ�6DYDQQDK
+DUERU�IRU�SURYLGLQJ�EDQN�VWDELOLW\�DQG�VORSH�SURWHFWLRQ�� �$�SRUWLRQ�RI� WKH�PRDW�ZDOO
DURXQG�WKH�WXQQHO�VWUXFWXUH� LV�SUHVHQWO\�SURWHFWHG�E\�VWHHO�VKHHW�SLOLQJ�� �3ODFHPHQW�RI
QHZ� VKHHW� SLOLQJ�ZLOO� UHVXOW� LQ� ORZHU� LPSDFWV� WR� WKH� IRUW� DQG� DGMDFHQW� SURSHUW\� VLQFH
H[FDYDWLRQV�DUH�QRW� UHTXLUHG� WR�SODFH�RU�DQFKRU� WKH�ZDOO�� �7KH�ZDOO�ZLOO�EH�EHORZ� WKH
ZDWHU� VXUIDFH�DQG�QRW�YLVLEOH� WR�YLVLWRUV� WR� WKH� IRUW�� �7KH� VKHHW�SLOH�ZDOO�KDV� D� ORQJHU
VHUYLFH�OLIH�WKDQ�RWKHU�RSWLRQV�FRQVLGHUHG�DQG�ZLOO�UHTXLUH�PLQLPDO�PDLQWHQDQFH�
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������� &66�*HRUJLD

7KH� FXOWXUDO� UHVRXUFHV� PLWLJDWLRQ� SODQ� IRU� WKH� &66� *HRUJLD� LQFOXGHV� H[FDYDWLRQ� DQG
UHFRYHU\�DQG�LV�HVWLPDWHG�WR�FRVW���������������)RU�FRVW�VKDULQJ�SXUSRVHV��WKHVH�FRVWV�DUH
WKH�+LVWRULF�3UHVHUYDWLRQ�0LWLJDWLRQ�DQG�'DWD�5HFRYHU\��+30'5��FRVWV�

���� 1DWXUDO�5HVRXUFHV

������ (QYLURQPHQWDO�,PSDFWV

7KH�HQYLURQPHQWDO�LPSDFWV�RI�WKH�5HFRPPHQGHG�3ODQ�DUH�VKRZQ�LQ�)LJXUH�����

)LJXUH�����5HFRPPHQGHG�3ODQ��(QYLURQPHQWDO�DQG�&XOWXUDO�5HVRXUFHV�,PSDFWV
,03$&7

:DWHU�4XDOLW\ ([WHQW�RI�VDOLQLW\�SHQHWUDWLRQ�LQFUHDVHG�LQ�)URQW�5LYHU��GHFUHDVHG�LQ�0LGGOH�DQG
%DFN�5LYHUV
'LVVROYHG�R[\JHQ�DVVLPLODWLYH�FDSDFLW\�GHFUHDVHG
6XEVWDQWLDO�LQFUHDVH�LQ�WXUELGLW\�IRU�D�SHULRG�RI�WLPH�DW�GUHGJLQJ�DUHD�DQG
GLVSRVDO�VLWHV
7RWDO�GUHGJHG�PDWHULDO� ������������F\

$FUHV�RI
:HWODQGV
,PSDFWHG

���E\�UHPRYDO
�������E\��VDOLQLW\�SHQHWUDWLRQ

)LVKHULHV 3RWHQWLDO�IRU�UHGXFWLRQ�LQ�KDELWDW�GXH�WR�GLVVROYHG�R[\JHQ�FDSDFLW\�FKDQJHV�DQG
VDOLQLW\�SHQHWUDWLRQ

%HQWKLFV 8QDYRLGDEOH�ORVV
(QGDQJHUHG
6SHFLHV

6SHFLDO�FRQGLWLRQV�WR�DYRLG�RU�PLQLPL]H�LPSDFWV

3HULRGLF�ORZHU�GLVVROYHG�R[\JHQ�DW�FXUUHQWO\�EHOLHYHG�VKRUW�QRVHG�VWXUJHRQ
QXUVHU\�DUHD���6KRUW�QRVHG�VWXUJHRQ�OLIH�F\FOH�LQ�WKH�6DYDQQDK�5LYHU�LV�QRW
GHILQLWLYHO\�XQGHUVWRRG�

:LOGOLIH /RVV�DQG�RU�DOWHUDWLRQ�RI�KDELWDWV�DW�FRQILQHG�GLVSRVDO�VLWH��QHDUVKRUH�EHUPV�
DQG�RSHQ�ZDWHU�VLWH

&XOWXUDO
5HVRXUFHV

5HPRYDO�RI�&66�*HRUJLD�ZUHFNDJH�ZLWK�DSSURSULDWH�GDWD�UHFRYHU\�DQG�FXUDWLRQ

2OG�)RUW�-DFNVRQ�LQVWDELOLW\�LQFUHDVHG
6KRUHOLQH�(URVLRQ 1RQH

�����6RXUFH��(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�

������ (QYLURQPHQWDO�6WXGLHV�GXULQJ�&('

7KH�5HFRPPHQGHG�3ODQ�LQFOXGHV�DGGLWLRQDO�HQYLURQPHQWDO�VWXGLHV�GXULQJ�&RQWLQXLQJ
(QJLQHHULQJ�DQG�'HVLJQ��&('��
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������ 1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ

7KH� (QYLURQPHQWDO� ,PSDFW� 6WDWHPHQW� DVVHVVHV� WKH� SRWHQWLDO� LPSDFWV� RQ� HQGDQJHUHG
VSHFLHV��ILVKHULHV��EHQWKLF�FRPPXQLWLHV��ELUGV��PDULQH�PDPPDOV��ZDWHU�TXDOLW\��KLVWRULF
SURSHUWLHV��DQG�ZHWODQGV�UHVXOWLQJ�IURP�WKH�YDULRXV�DOWHUQDWLYHV�

7KUHH�DUHDV�RI�SRWHQWLDOO\�VLJQLILFDQW�LPSDFW�ZHUH�LGHQWLILHG�

• &RQYHUVLRQ�RI�IUHVKZDWHU�ZHWODQGV�WR�VDOWZDWHU�ZHWODQGV�

• /RVV�RI�VDOWZDWHU�ZHWODQGV�

• ,QFUHDVHG� VDOLQLW\� SHQHWUDWLRQ� DQG� GHFUHDVHG� GLVVROYHG� R[\JHQ� OHYHOV� DIIHFWV� RQ
ILVKHULHV�

$� 1DWXUDO� 5HVRXUFHV� 0LWLJDWLRQ� 3ODQ� VXIILFLHQW� WR� FDSWXUH� WKH� PD[LPXP� DFWLRQV
UHTXLUHG� E\� LPSOHPHQWDWLRQ� RI� WKH� UHFRPPHQGHG� SODQ� ZDV� GHYHORSHG�� 7KLV� SODQ� LV
LQWHQGHG� WR� VXIILFH� IRU� WKH� IHDVLELOLW\� DXWKRUL]DWLRQ� GHFLVLRQ� DQG� DGGUHVVHV� SRWHQWLDO
PD[LPXP� ORVVHV� WR� HQYLURQPHQWDO� UHVRXUFHV�� 7KH� FRVW� RI� WKLV� PLWLJDWLRQ� SODQ� LV
LQFOXGHG�LQ�WRWDO�FRVWV�IRU�WKH�5HFRPPHQGHG�3ODQ�� �7KH�1DWXUDO�5HVRXUFHV�0LWLJDWLRQ
3ODQ�LQFOXGHV�

• 3XUFKDVLQJ�������DFUHV�RI�IUHVKZDWHU�ZHWODQGV�

• &UHDWLQJ������DFUHV�RI�QHZ�VDOWZDWHU�ZHWODQGV�

• 'HHSHQLQJ�3RUW�:HQWZRUWK�7XUQLQJ�%DVLQ�SULRU�WR�SURMHFW�FRQVWUXFWLRQ��DQG�FRQGXFW
RI�D�PXOWL�\HDU�VWXG\�RI�VWXUJHRQ�EHKDYLRU�LQ�WKH�HVWXDU\�

)LJXUH�����VKRZV�WKH�FXUUHQW�HVWLPDWHG�FRVW�RI�WKH�SODQ���&RGH������LWHPV�RQO\�LQFOXGH
WKH�FRVW�WR�FRQVWUXFW�WKH�IHDWXUH�DQG�GR�QRW�LQFOXGH�UHDO�HVWDWH��&('��RU�6	$��ZKLFK�DUH
LQFOXGHG�LQ�WRWDO�SURMHFW�FRVWV�
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)LJXUH�����5HFRPPHQGHG�3ODQ��&RVW�RI�1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ
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)UHVKZDWHU
:HWODQGV

3XUFKDVH�������DFUHV�IUHVKZDWHU
ZHWODQGV

��������

6DOWZDWHU�:HWODQGV &UHDWH������DFUHV�VDOWZDWHU�ZHWODQGV ����������

6KRUWQRVH�6WXUJHRQ 'UHGJH�3RUW�:HQWZRUWK�7XUQLQJ�%DVLQ

&RQGXFW�PXOWL�\HDU�EHKDYLRU�VWXG\

��������

��������

7RWDO ����������
������6RXUFH��(QYLURQPHQWDO�,PSDFW�6WDWHPHQW��(QJLQHHULQJ�$SSHQGL[�

������ 6WULSHG�%DVV�,PSDFW�$YRLGDQFH�3ODQ

7KH�SURSRVHG�LPSDFW�DYRLGDQFH�SODQ�IRU�VWULSHG�EDVV�ZRXOG�LQFOXGH�WKH�IROORZLQJ�

• &ORVXUH�RI�PRXWK�RI�0LGGOH�5LYHU�DW�FRQIOXHQFH�ZLWK�6DYDQQDK�)URQW�5LYHU�

• &ORVXUH�RI�WZR�FKDQQHOV�IURP�6WHDPERDW�&XW�WR�0LGGOH�5LYHU�

• 2SHQ�QHZ�FKDQQHO�QHDU�1HZ�&XW�IURP�0LGGOH�5LYHU�WR�%DFN�5LYHU�

7KLV� DFWLRQ�ZRXOG� HOLPLQDWH� WKH�PRYHPHQW� RI� KLJK� VDOLQLW\� ULYHU� WLGDO� IORZV� LQWR� WKH
PRXWK�RI�0LGGOH�5LYHU�DQG�LQWR�%DFN�5LYHU����&ORVXUH�RI�WKH�PRXWK�RI�0LGGOH�5LYHU�DQG
WZR�FKDQQHOV�IURP�6WHDPERDW�&XW�WR�0LGGOH�5LYHU�ZRXOG�HOLPLQDWH�PRYHPHQW�RI�KLJK
VDOLQLW\�ULYHU�WLGDO�IORZV�WKURXJK�WKHVH�FKDQQHOV�LQWR�0LGGOH�5LYHU���$�QHZ�FXW�QHDU�WKH
FORVHG�1HZ�&XW�ZRXOG� EH� FRQVWUXFWHG� IURP� WKH� FORVHG�0LGGOH� 5LYHU� WR� %DFN� 5LYHU�
UHVWRULQJ�PRYHPHQW�RI�IUHVK�ZDWHU�LQWR�%DFN�5LYHU�

������ (QYLURQPHQWDO�'UHGJLQJ�5HVWULFWLRQV

$� QXPEHU� RI� HQYLURQPHQWDO� UHVWULFWLRQV� DSSO\� WR� FRQVWUXFWLRQ� GUHGJLQJ� RSHUDWLRQV�
+RSSHU�GUHGJLQJ�DFWLYLWLHV�VKDOO�EH�OLPLWHG�WR�RSHUDWLQJ�EHWZHHQ����'HFHPEHU�DQG���
$SULO�RI�HDFK�\HDU�� �1R�GHYLDWLRQV�ZLOO�EH�DOORZHG�IRU�RSHUDWLRQV�RXWVLGH�RI� WKLV� WLPH
SHULRG�� �1RUPDO� YHVVHO� VSHHGV�PD\� EH� XVHG� IRU� WKH� GXUDWLRQ� RI� WKLV� FRQWUDFW� GXULQJ
GD\OLJKW�KRXUV� �VXQULVH� WR� VXQVHW��� �+RZHYHU�� WKH�FRQWUDFWRU� VKDOO� UHVWULFW�GUHGJH�DQG
DWWHQGDQW� YHVVHO� VSHHGV� WR� OHVV� WKDQ� �� NQRWV� RU� OHVV� GXULQJ� QLJKW� �VXQVHW� WR� VXQULVH�
RSHUDWLRQV� XQOHVV� LQIRUPDWLRQ� IURP� WKH� 5LJKW� :KDOH� (DUO\� :DUQLQJ� 6\VWHP� RU� DQ\
RWKHU� REVHUYDWLRQ�LQIRUPDWLRQ� UHYHDO� WKHUH� DUH� QR� 5LJKW� ZKDOHV� ZLWKLQ� ��� QDXWLFDO
PLOHV�RI�WKH�SURMHFW�DUHD���,I�QR�5LJKW�ZKDOHV�DUH�VLJKWHG�GXULQJ�WKH�GD\·V�VXUYHLOODQFH�
WKH�YHVVHO�VSHHGV�ZLOO�QRW�EH�UHVWULFWHG�

7KH� FRQWUDFWRU� VKDOO� SURYLGH�� RQ�ERDUG� WKH� GUHGJH� DQG� DOO� YHVVHOV� XVHG� WR� WUDQVSRUW
SHUVRQQHO� DQG� HTXLSPHQW� EHWZHHQ� ODQGLQJV� DQG� WKH� ZRUNVLWH�V��� RQH� WUDLQHG
HQGDQJHUHG� VSHFLHV� REVHUYHU� GXULQJ� GD\WLPH� RSHUDWLRQV� WR� ZDWFK� IRU� HQGDQJHUHG
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VSHFLHV� GXULQJ� WKH� SHULRG� ���'HFHPEHU� WKURXJK� ���0DUFK�� � 7KHUH� DUH� DOVR� GUHGJLQJ
UHVWULFWLRQV� XSVWUHDP� RI� )LHOGV� &XW� �5LYHU�0LOH� ��� EHWZHHQ� ���0DUFK� DQG� ��� -XQH� WR
DYRLG� LPSDFWLQJ� WKH� VWULSHG� EDVV� VSDZQLQJ� VHDVRQ�� � ,Q� DGGLWLRQ� WR� WKH� HQGDQJHUHG
VSHFLHV�REVHUYHUV�� WKH� FRQWUDFWRU� VKDOO�SURYLGH� WZR� WXUWOH� REVHUYHUV� EHWZHHQ� ���$SULO
DQG����$SULO�� �7KH�WXUWOH�REVHUYHUV�VKDOO�EH�RQ�ERDUG� WKH�KRSSHU�GUHGJH�GUHGJHV����
SHUFHQW� RI� WKH� WLPH� WKH� FRQWUDFWRU� ZLOO� EH� GUHGJLQJ� DQG� WUDQVLWLQJ� WR� DQG� IURP� WKH
GLVSRVDO�VLWH�

7KH�WUDLQHG�REVHUYHUV�VKDOO�GRFXPHQW�DQ\�WXUWOH�RU�WXUWOH�SDUWV�UHWDLQHG�LQ�WKH�VFUHHQV�
7KH�FRVW�HVWLPDWHV�KDYH�WDNHQ�LQWR�DFFRXQW�DOO�HQYLURQPHQWDO�FRQVLGHUDWLRQV�FRQFHUQLQJ
5LJKW�ZKDOHV�DQG�VHD�WXUWOHV�

������ )LQDOL]DWLRQ�RI�(QYLURQPHQWDO�$FWLRQV

������� 7LHU�,,�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW

'HWHUPLQDWLRQ�RI�WKH�VSHFLILF�HQYLURQPHQWDO�LPSDFWV�DQG�UHVXOWLQJ�PLWLJDWLRQ�SODQ�ZLOO
EH�FRQGXFWHG�GXULQJ�&('��7KH�FRPSOH[�HQYLURQPHQW�DQG�FRPSHWLQJ�LQWHUHVWV�UHTXLUH
GHWDLOHG� VFLHQWLILF� DQDO\VLV� RI� WKH� YDULRXV� HQYLURQPHQWDO� FRQFHUQV� DQG� LWHUDWLYH
HYDOXDWLRQ�RI� WKH�HIIHFWV�RI�FKDQQHO�GHVLJQ�DQG�DYRLGDQFH�RSWLRQV�� �7KLV�HIIRUW��ZKLFK
ZLOO� UHVXOW� LQ� WKH� SUHSDUDWLRQ� DQG� DSSURYDO� RI� D� 7LHU� ,,� (,6� GHWDLOLQJ� WKH� VSHFLILF
PLWLJDWLRQ� IRU� WKH�SURMHFW� LQ� IXOO� FRPSOLDQFH�ZLWK�1(3$� UHTXLUHPHQWV��$� VDWLVIDFWRU\
5HFRUG� RI� 'HFLVLRQ� LV� UHTXLUHG� SULRU� WR� WKH� FRPPHQFHPHQW� RI� FRQVWUXFWLRQ� RI� DQ\
SURMHFW��6HH�WKH�)LQDO�7LHU�,�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�IRU�GHWDLOV�DQG�$WWDFKPHQW
%�IRU�GHWDLOV�

���� 5HDO�(VWDWH�5HTXLUHPHQWV

5HDO� HVWDWH� UHTXLUHPHQWV� IRU� WKH� 5HFRPPHQGHG� 3ODQ� LQFOXGH� HQODUJHPHQW� RI� .LQJV
,VODQG� 7XUQLQJ� %DVLQ� DQG� ZLGHQHUV�� ODQG� DFTXLVLWLRQ� IRU� WKH� 1DWXUDO� 5HVRXUFHV
0LWLJDWLRQ� 3ODQ�� DQG� FRQVWUXFWLRQ� HDVHPHQWV� IRU� WKH� 6WULSHG� %DVV� ,PSDFW� $YRLGDQFH
3ODQ�� � )LJXUH� ���� VKRZV� WKH� WRWDO� UHDO� HVWDWH� UHTXLUHPHQWV� LQFOXGLQJ� ��� SHUFHQW
FRQWLQJHQFLHV�
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)LJXUH�����5HFRPPHQGHG�3ODQ��5HDO�(VWDWH�5HTXLUHPHQWV
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&KDQQHO�,PSURYHPHQW�6ORXJKLQJ�(DVHPHQW
�������DFUHV�

��������

,PSURYHPHQW �

)HH�$FTXLVLWLRQ��0LWLJDWLRQ�/DQGV���������DFUHV� ��������

0LQHUDO�5LJKWV �

'DPDJHV �

5HORFDWLRQV �

3�/���������5HORFDWLRQ�&RVWV �

$FTXLVLWLRQ�&RVWV�²�$GPLQ������SDUFHOV�RZQHUV� ��������

�����������������������������������������)HGHUDO �������

�������������������������������������1RQ�)HGHUDO ��������

727$/�(67,0$7('�5($/�(67$7(�&2676 ����������
6RXUFH���5HDO�(VWDWH�$SSHQGL[�
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)LJXUH�����SUHVHQWV�D�VXPPDU\�RI�UHDO�HVWDWH�FRVWV�E\�FRGH�RI�DFFRXQWV�

)LJXUH�����5HFRPPHQGHG�3ODQ��5HDO�(VWDWH�&RVWV�E\�&RGH�RI�$FFRXQWV
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������$FTXLVLWLRQ ����������

������$GPLQLVWUDWLRQ �������

7RWDO ����������
����6RXUFH���5HDO�(VWDWH�$SSHQGL[�

���� 1DYLJDWLRQ�$LGV

$GGLWLRQDO�QDYLJDWLRQDO�DLGV�ZLOO�EH�UHTXLUHG�IRU�WKH�H[WHQVLRQ�RI�WKH�HQWUDQFH�FKDQQHO
DQG�WKH�VHD�EXR\�ZLOO�EH�UHORFDWHG�WR�PDUN�WKH�VHDZDUG�HQG�RI�WKH�FKDQQHO���,QFUHDVLQJ
WKH�ZLGWK�LQ�WKH�.LQJV�,VODQG�7XUQLQJ�%DVLQ�ZLOO�UHTXLUH�WKH�UHSRVLWLRQLQJ�RI�EHDFRQV
���DQG������,W�LV�QRW�DQWLFLSDWHG�WKDW�DGGLWLRQDO�EHDFRQV�RU�EXR\V�ZLOO�EH�UHTXLUHG�LQ�WKH
LQQHU� KDUERU�� KRZHYHU�� WKH� UHVXOWV� RI� WKH� VKLS� VLPXODWRU�PD\� UHFRPPHQG� DGGLWLRQDO
QDYLJDWLRQ�DLGV�WR�DVVLVW�WKH�SLORWV�LQ�WUDQVLW�RU�GRFNLQJ�PDQHXYHUV�

���� 2WKHU�(FRQRPLF�,PSDFWV

������ 'LIIHUHQWLDO�0DLQWHQDQFH

(DFK�RI� WKH�ILQDO�KDUERU�H[SDQVLRQ�DOWHUQDWLYHV�UHVXOWV� LQ�DQ�H[WHQVLRQ�RI� WKH�HQWUDQFH
FKDQQHO�WR�GHHS�ZDWHU�DV�D�UHVXOW�RI�WKH�LQFUHDVHG�GHSWK�LQ�WKH�FKDQQHO���7KLV�LQFUHDVH�LQ
HQWUDQFH�FKDQQHO�OHQJWK�ZRXOG�UHVXOW�LQ�DQ�LQFUHDVH�LQ�PDLQWHQDQFH�GUHGJLQJ���7KH�FRVW
RI�WKLV�GLIIHUHQWLDO�PDLQWHQDQFH�LV�QRW�D�SURMHFW�FRVW�EXW�LV�XVHG�LQ�GHWHUPLQDWLRQ�RI�WKH
1DWLRQDO�(FRQRPLF�'HYHORSPHQW��1('��3ODQ�

������ &LW\�RI�6DYDQQDK�:DWHU�,QWDNH

3RWHQWLDO�LQFUHDVHV�LQ�FKORULGH�OHYHOV�LQ�WKH�&LW\�RI�6DYDQQDK�:DWHU�6XSSO\�LQWDNH�ZHUH
LGHQWLILHG���7KH�ZDWHU�LQWDNH�IRU�WKH�3ODQW�LV�ORFDWHG�RQ�$EHUFRUQ�&UHHN��D�WULEXWDU\�RI
WKH�6DYDQQDK�5LYHU� LPPHGLDWHO\�XSVWUHDP�IURP�WKH�,����%ULGJH��50������ �7KH�&LW\�RI
6DYDQQDK� SURYLGHV� ZDWHU� WR� YDULRXV� LQGXVWULHV� LQ� WKH� UHJLRQ�� � 8QGHU� WKHLU� SUHVHQW
FRQWUDFW�� WKH\�DUH�UHTXLUHG�WR�SURYLGH�ZDWHU�ZLWK�FKORULGH�FRQFHQWUDWLRQV� OHVV� WKDQ���
PJ�/�

$QDO\VLV� RI� KLVWRULF� GDLO\� PHDVXUHPHQWV� LGHQWLILHG� WKDW�� DW� SUHVHQW�� WKHUH� DUH� WLPHV
ZKHQ� WKHLU� FKORULGH� FRQFHQWUDWLRQV� H[FHHG� ��� PJ�/�� � ,I� GHHSHQLQJ� RI� WKH� FKDQQHO
FUHDWHV�LQFUHDVHV�LQ�WKH�SUHVHQW�FKORULGH�OHYHOV�DW�WKH�LQWDNH��WKH�SHULRG�RI�WLPH�ZKHQ�WKH
&LW\�RI�6DYDQQDK�LV�LQ�YLRODWLRQ�RI�WKHLU�FRQWUDFW�ZLWK�ORFDO�LQGXVWULHV�ZLOO�LQFUHDVH�

,PSDFWV� RI� WKH� ODVW� GHHSHQLQJ� XSRQ� WKH� VDOLQLW\� OHYHOV� DW� WKH� *HRUJLD� +LJKZD\� ��
%ULGJH� DORQJ� WKH� )URQW� 5LYHU� ZHUH� TXDQWLILHG�� � 7KH� DQDO\VHV� LGHQWLILHG� WKDW� VDOLQLW\
LQWUXVLRQ�ZLWKLQ� WKH� )URQW� 5LYHU�ZDV� LQFUHDVHG� GXH� WR� WKH� ����IRRW� GHHSHQLQJ�ZKLFK
RFFXUUHG� LQ� ������ � $� FRQFHUQ� LV� UDLVHG� DERXW� D� UHODWLYH� LQFUHDVH� LQ� FKORULGHV� WKDW
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RFFXUUHG�DIWHU�WKH�SUHYLRXV�GHHSHQLQJ�SURMHFWV���$QDO\VLV�RI�WKH�&LW\�RI�6DYDQQDK�GDWD
GLG�QRW�LQGLFDWH�D�FOHDU�FRUUHODWLRQ�RI�FKORULGH�OHYHOV�DW�WKH�LQWDNH�WR�VDOLQLW\� LQFUHDVHV
FDXVHG�E\�WKH�ODVW�GHHSHQLQJ���3RUWLRQV�RI�$EHUFRUQ�ZHUH�GUHGJHG�EHWZHHQ�'HFHPEHU
�����DQG�0DUFK�������ZKLFK�ZRXOG�KDYH�DIIHFWHG�K\GUDXOLF�FRQGLWLRQV�DQG�PD\�KDYH
DIIHFWHG�FKORULGH�OHYHOV�DW�WKH�LQWDNH���%HFDXVH�RI�WKH�YDULDEOH�QDWXUH�RI�WKH�V\VWHP��DQG
WKH�PDQ\�IDFWRUV�WKDW�LQIOXHQFH�FKORULGHV��WKH�UHVXOWV�RI�WKHVH�DQDO\VHV�ZHUH�QRW�DEOH�WR
LVRODWH�DQ�LPSDFW�WR�WKH�&LW\·V�UDZ�ZDWHU�VRXUFH�

'XULQJ� WKH�SXEOLF� FRRUGLQDWLRQ� VHVVLRQV� IRU� WKLV� VWXG\�� WKH�&LW\� RI� 6DYDQQDK·V�:DWHU
'HSDUWPHQW�QRWHG�WKDW�FRQFHQWUDWLRQV�RI�FKORULGHV�DW�WKH�&LW\·V�ZDWHU�LQWDNH�LQFUHDVHG
DW�WKH�VDPH�WLPH�DV�WKH�SUHYLRXV�GUHGJLQJ�SURMHFW�WR�GHHSHQ�WKH�FKDQQHO�IURP����IHHW�WR
��� IHHW�� � 7KH� :DWHU� 'HSDUWPHQW� LV� FRQFHUQHG� WKDW� IXUWKHU� GHHSHQLQJ� ZLOO� LQFUHDVH
FKORULGH�OHYHOV�HYHQ�IXUWKHU���3ULRU�WR�WKH�ODVW�GHHSHQLQJ��WKH�FKORULGH�OHYHOV�PHDVXUHG
DW�WKH�LQWDNH�JHQHUDOO\�DYHUDJHG�����PJ�/���7KH�FKORULGH�OHYHOV�LQFUHDVHG�WR�D�PD[LPXP
RI� ���PJ�/�ZKHQ� ULYHU� IORZV�ZHUH� ORZ� DQG� GHFUHDVHG� WR� DERXW� ��PJ�/�ZKHQ� ULYHU
IORZV�ZHUH�KLJKHU���6XEVHTXHQW�WR�WKH�ODVW�GHHSHQLQJ��FKORULGH�FRQFHQWUDWLRQ�UHDGLQJV
UDQJHG�IURP�KLJKV�RI����PJ�/�WR� ORZ�RI���PJ�/�� �7KHVH�UHDGLQJV�DUH�ZHOO�EHORZ�WKH
(3$·V�6DIH�'ULQNLQJ�:DWHU�$FW�VWDQGDUGV�RI�����PJ�/���+RZHYHU��WKH�&LW\�UHSRUWV�WKDW
ZDWHU�VXSSOLHG�WR� LQGXVWULDO�SURFHVV�XVHUV�ZLWK�FRQFHQWUDWLRQV�DERYH����PJ�/�ZRXOG
LQFUHDVH�WKH�RSHUDWLRQDO�DQG�PDLQWHQDQFH�FRVWV�IRU�VRPH�RI�WKH�PDMRU�ZDWHU�XVHUV�LQ�WKH
DUHD�

2WKHU� WKDQ� WKH� WLPLQJ�� WKHUH� DUH� QR� GDWD� WR� HVWDEOLVK� D� FDXVH� DQG� HIIHFW� UHODWLRQVKLS
EHWZHHQ� WKH� SUHYLRXV� GHHSHQLQJ� DQG� WKH� FKORULGH� LQFUHDVHV�� � 7KH� &LW\� KDV
PHDVXUHPHQWV� RQO\� DW� WKH� LQWDNH� DQG� KDV� QR� PHDVXUHPHQWV� HLWKHU� XSVWUHDP� RU
GRZQVWUHDP���7KXV��LW�LV�QRW�SRVVLEOH�WR�GHWHUPLQH�WKH�VRXUFH�RI�WKH�FKORULGHV��ZKHWKHU
FKORULGH�OHYHOV�DUH�FKDQJLQJ�HOVHZKHUH�LQ�WKH�ULYHU�� WKH�HIIHFW�RI�IXUWKHU�GHHSHQLQJ�RQ
FKORULGH�OHYHOV��RU�ZKDW�DOWHUQDWLYHV�PD\�EH�DYDLODEOH�WR�GHDO�ZLWK�FKDQJHV�LQ�FKORULGH
OHYHOV�HYHQ�LI�D�FDXVH�DQG�HIIHFW�UHODWLRQVKLS�LV�GHWHUPLQHG�

7KH�*HRUJLD� 3RUWV� $XWKRULW\�� LQ� FRRUGLQDWLRQ�ZLWK� WKH� &LW\�� KDV� SURSRVHG� D� SODQ� RI
VWXG\� WR� GHWHUPLQH�� � ���� ZKHWKHU� WKHUH� LV� D� FDXVH� DQG� HIIHFW� UHODWLRQVKLS� EHWZHHQ
FKDQQHO� GHHSHQLQJ� DQG� FKORULGH� OHYHOV�� LI� VR�� ����ZKDW� WKH� DFWXDO� LPSDFWV� WR� LQGXVWU\
PLJKW�EH��DQG��LI�WKHUH�DUH�LPSDFWV������ZKDW�PLJKW�EH�GRQH�WR�HDVH�WKRVH�LPSDFWV�

,I� DQ� LQFUHDVH� LQ� FKORULGH� FRQFHQWUDWLRQV� LV� LGHQWLILHG� DV� KDYLQJ� DQ� DGYHUVH� HIIHFW� RQ
LQGXVWULDO� ZDWHU� XVHUV�� WKH� HIIHFW�PD\� EH� DGGUHVVHG� E\� RQH� RI� WKH� IROORZLQJ� RSWLRQV
EHLQJ�FRQVLGHUHG�DW� WKLV� WLPH�� � ����UHORFDWLRQ�RI� WKH�ZDWHU� LQWDNH�WR�D� ORFDWLRQ�RI�PRUH
IDYRUDEOH�FKORULGH�FRQFHQWUDWLRQV��RU�����LPSOHPHQWDWLRQ�RI�D�SODQ�GHYHORSHG�LQ�D�UHFHQW
86$&(�VWXG\�WR�UHVWRUH�ULYHU�IORZV�WR�D�SRUWLRQ�RI�WKH�6DYDQQDK�5LYHU�HVWXDU\���:KLOH
WKH� VWXG\�ZDV� GRQH� DV� DQ� HQYLURQPHQWDO� UHVWRUDWLRQ� SURMHFW�� WKH�ZDWHU�PDQDJHPHQW
WHFKQLTXHV� LQYROYHG� ZRXOG� LQFUHDVH� IORZV� DW� WKH� ORFDWLRQ� RI� WKH� ZDWHU� LQWDNH� DQG�
SUHVXPDEO\��UHGXFH�FKORULGH�FRQFHQWUDWLRQV�LQ�WKH�&LW\·V�UDZ�ZDWHU�
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)RU�SODQ�IRUPXODWLRQ�SXUSRVHV�RQO\��WKH�KLJKHU�FRVW�RSWLRQ�RI�PRYLQJ�WKH�LQWDNH�WR�WKH
6DYDQQDK�5LYHU�ZDV�VHOHFWHG�

���� &RVW�2I�5HFRPPHQGHG�3ODQ

������ 'HWDLOHG�&RVW�(VWLPDWH

$�GHWDLOHG�0&$&(6�$1'�&('(3�FRVW�HVWLPDWH�ZDV�SUHSDUHG�IRU� WKH�5HFRPPHQGHG
3ODQ�� XVLQJ� DVVXPSWLRQV� DQG� LQSXW� SUHYLRXVO\� GHVFULEHG�� � 7KH� WRWDO� GHWDLOHG� FRVW
HVWLPDWH�LV�LQFOXGHG�LQ�WKH�(QJLQHHULQJ�$SSHQGL[

������ &RQVWUXFWLRQ�&RVWV

7KH�5HFRPPHQGHG�3ODQ�LQFOXGHV�IRXU�PDMRU�FRQVWUXFWLRQ�LWHPV�

• 'UHGJH�PRELOL]DWLRQ�

• 'UHGJLQJ�

• 'HEULV�UHPRYDO�

• 'UHGJHG�PDWHULDO�PDQDJHPHQW�SODQ�

7KH�FXUUHQW�VFKHGXOH�IRU�WKH�5HFRPPHQGHG�3ODQ�LQFOXGHV�ILYH�FRQWUDFWV�

• 2IIVKRUH�EDU�GUHGJLQJ

• /RZHU�KDUERU�GUHGJLQJ

• 8SSHU�KDUERU�GUHGJLQJ

• 'LVSRVDO�DUHD�GLNH�UDLVLQJ

• 3URWHFWLRQ�RI�2OG�)RUW�-DFNVRQ

$OWKRXJK� FORVXUH� RI� WKH� 0LGGOH� 5LYHU� IRU� WKH� 6WULSHG� %DVV� ,PSDFW� $YRLGDQFH� 3ODQ
ZRXOG� EH� DFFRPSOLVKHG� XQGHU� WKH� XSSHU� KDUERU� GUHGJLQJ� FRQWUDFW�� DQ� DGGLWLRQDO
FRQWUDFW�LV�UHTXLUHG�IRU�RSHQLQJ�D�QHZ�FKDQQHO�IURP�0LGGOH�5LYHU�WR�%DFN�5LYHU�

������ ������&RQWLQXLQJ�(QJLQHHULQJ�DQG�'HVLJQ�&RVWV

$�W\SLFDO�&RUSV�RI�(QJLQHHUV�FRVW�HVWLPDWH� LQFOXGHV�FRVWV�IRU�&RGH����3UHFRQVWUXFWLRQ
(QJLQHHULQJ� DQG� 'HVLJQ� �3('�� OHDGLQJ� WR� WKH� DZDUG� RI� RQH� FRQWUDFW�� � +RZHYHU�� D
KDUERU� H[SDQVLRQ� SURMHFW� ZRXOG� LQFOXGH� PXOWLSOH� FRQWUDFWV� DQG� GHVLJQ� GXULQJ
FRQVWUXFWLRQ���7KHUHIRUH��IRU�WKH�UHSRUW�WKHVH�FRVWV�DUH�FDSWXUHG�DV�&RGH����&RQWLQXLQJ
(QJLQHHULQJ� DQG� 'HVLJQ� �&('�� WR� UHFRJQL]H� WKH� PXOWLSOH� FRQWUDFWV� DQG� FRQWLQXLQJ
HQJLQHHULQJ�DQG�GHVLJQ�HIIRUW�

$GGLWLRQDO� GHWDLOHG� HQJLQHHULQJ� DQDO\VHV� ZLOO� EH� SHUIRUPHG� GXULQJ� WKH� &('� SKDVH�
LQFOXGLQJ�GHWDLOHG�SURMHFW�GHVLJQV�� UHILQHG�FRVW� HVWLPDWHV�� DQG�FRQVWUXFWLRQ�SODQV� DQG
VSHFLILFDWLRQV���&RGH����&('�FRVWV�IRU�WKH�5HFRPPHQGHG�3ODQ�DUH�VKRZQ�LQ�)LJXUH�����
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0DMRU�&('�DFWLYLWLHV�ZLOO�LQFOXGH�

• &RQGXFWLQJ�D�VKLS�VLPXODWRU�VWXG\�E\�:DWHUZD\V�([SHULPHQW�6WDWLRQ�WR�YHULI\�WKH
SURSRVHG�ZLGHQHUV�DQG�FKDQQHO�DOLJQPHQW�

• 2EWDLQLQJ�DGGLWLRQDO� LQYHVWLJDWLRQV�RI� VXEVXUIDFH�PDWHULDO� SULRU� WR� FRPSOHWLQJ� DQ
DVVHVVPHQW� RI� PDWHULDOV� WR� EH� GUHGJHG� ZLWKLQ� WKH� SURMHFW� DUHD� IRU� SODQV� DQG
VSHFLILFDWLRQV�DQG�IRU�ILQDO�GHVLJQ�RI�GLNH�LPSURYHPHQWV���'HWHUPLQH�DQ\�SUHVHQFH
RI�URFN�LQ�WKH�SURSRVHG�FKDQQHO�GHHSHQLQJ�

• 8VLQJ� LQIRUPDWLRQ� IURP� WKH� DGGLWLRQDO� FKDQQHO� ERULQJV� WR� HYDOXDWH� VXLWDELOLW\� RI
SODFLQJ�PDWHULDO�LQ�QHDUVKRUH�GLVSRVDO�VLWH�RU�7\EHH�,VODQG�

• &RQGXFWLQJ�PDJQHWRPHWHU�DQG�VLGH�VFDQ�VRQDU�VXUYH\V�

• &RQGXFWLQJ�K\GURJUDSKLF�DQG�WRSRJUDSKLF�VXUYH\V�

• &RQGXFWLQJ� VHGLPHQWDWLRQ�PRGHOLQJ� WR�GHWHUPLQH� LI� WKH�KDUERU� H[SDQVLRQ�SURMHFW
UHTXLUHV�PRGLILFDWLRQ�RI�WKH�H[LVWLQJ�DGYDQFH�PDLQWHQDQFH�ORFDWLRQV�DQG�GHSWKV�

• 3UHSDULQJ�GHWDLOHG�GHVLJQV�IRU�WKH�SURSRVHG�1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ�

• &RQGXFWLQJ�DGGLWLRQDO�FXOWXUDO�UHVRXUFHV�LQYHVWLJDWLRQV�

• &RQGXFWLQJ�DGGLWLRQDO�HQYLURQPHQWDO�VWXGLHV�

• 3UHSDULQJ�SODQV�	�VSHFLILFDWLRQV�IRU�

7KUHH�GUHGJLQJ�FRQWUDFWV

'LVSRVDO�DUHD�LPSURYHPHQWV

3URWHFWLRQ�IRU�2OG�)RUW�-DFNVRQ
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)LJXUH�����5HFRPPHQGHG�3ODQ��&RGH����&RVWV��&RQWLQXLQJ�(QJLQHHULQJ�DQG�'HVLJQ

,7(0 &267
6HFWLRQ�����$JUHHPHQW �������
(QYLURQPHQWDO�6WXGLHV �������
6KRUWQRVH�6WXUJHRQ�6WXG\ �������
&XOWXUDO�5HVRXUFHV�,QYHVWLJDWLRQV �������
(QYLURQPHQWDO�&OHDUDQFHV�IRU�1HDUVKRUH�'LVSRVDO �������
(QJLQHHULQJ�6XSSRUW�IRU�&XOWXUDO�5HVRXUFHV
,QYHVWLJDWLRQV

�������

9DOXH�(QJLQHHULQJ ������
6KLS�6LPXODWRU�6WXG\ �������
*HRWHFKQLFDO�,QYHVWLJDWLRQV��VXSSRUW�WR�GUHGJLQJ�3	6� �������
6HGLPHQWDWLRQ�0RGHO �������
6XSSRUW�IRU�6HGLPHQWDWLRQ�0RGHO ������
:HLU�:DWHU�4XDOLW\�0RQLWRULQJ �������
3ODQV�	�6SHFLILFDWLRQV�&RVW�(VWLPDWHV�
�����'LVSRVDO�$UHD�'LNH�,PSURYHPHQWV
�����2OG�)RUW�-DFNVRQ
�����'UHGJLQJ�&RQWUDFWV����

�������
������
���������

(QJLQHHULQJ�	�'HVLJQ�6XUYH\V�%HIRUH�	�$IWHU
&RQVWUXFWLRQ

�������

(QJLQHHULQJ�0DQDJHPHQW �������
&RQWUDFW�$ZDUG�'RFXPHQWV���� ������
%&2�5HYLHZ�	�%LG�(YDOXDWLRQ �����
(QYLURQPHQWDO�2YHUVLJKW�GXULQJ�'HVLJQ�&RQVWUXFWLRQ �������
3URJUDPV�	�3URMHFW�0DQDJHPHQW �������
*3$�6XSSRUW�GXULQJ�&RQWLQXLQJ�(QJLQHHULQJ�	�'HVLJQ �������
6XEWRWDO ����������
�����FRQWLQJHQFLHV �������
7RWDO�&RGH��� ����������

���6RXUFH���(QJLQHHULQJ�$SSHQGL[��(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�

������ ������6XSHUYLVLRQ�DQG�$GPLQLVWUDWLRQ�&RVWV

&RGH����6XSHUYLVLRQ�DQG�$GPLQLVWUDWLRQ� �6	$��FRVWV� IRU� WKH�5HFRPPHQGHG�3ODQ�DUH
VXPPDUL]HG� LQ�)LJXUH������ � 6	$�FRVWV� LQFOXGH�DOO� FRQVWUXFWLRQ�PDQDJHPHQW�DFWLYLWLHV
IRU�WKH�VL[�FRQWUDFWV�IURP�SUH�DZDUG�UHTXLUHPHQWV�WKURXJK�ILQDO�FRQWUDFW�FORVHRXW�
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)LJXUH�����5HFRPPHQGHG�3ODQ��&RGH����&RVWV��6XSHUYLVLRQ�DQG�$GPLQLVWUDWLRQ

,7(0 &267

6	$�'RFXPHQWV ����������

3URJUDPV�	�3URMHFW�0DQDJHPHQW �������

6XEWRWDO ����������

�����FRQWLQJHQFLHV ���������

7RWDO�&RGH��� ����������
����6RXUFH���(QJLQHHULQJ�$SSHQGL[�

������ 7RWDO�3URMHFW�&RVWV

$Q�0&$&(6�$1'�&('(3� FRVW� HVWLPDWH�ZDV� SUHSDUHG� IRU� WKH� 5HFRPPHQGHG� 3ODQ�
)LJXUH�����LV�WKH�3URMHFW�&RVW�6XPPDU\�IRU�WKH�5HFRPPHQGHG�3ODQ�� �%DVHG�XSRQ�GDWD
IURP� WKH� 3URMHFW� &RVW� 6XPPDU\�� )LJXUH� ����� SUHVHQWV� WKH� HVWLPDWHG� ILUVW� FRVW� IRU� WKH
5HFRPPHQGHG� 3ODQ�� � &RGH� ����� LWHPV� DUH� WKH� FRQVWUXFWLRQ� FRVWV� RQO\� WR� EXLOG� WKH
SHUPDQHQW�IHDWXUHV��DQG�GR�QRW�LQFOXGH�5HDO�(VWDWH��&('��RU�6	$�FRVWV�

)LJXUH�����5HFRPPHQGHG�3ODQ��3URMHFW�&RVW�6XPPDU\

��6RXUFH���(QJLQHHULQJ�$SSHQGL[��(FRQRPLF�$SSHQGL[�

PROJECT COST SUMMARY .
Annual Project Cost $16,783,200

Annual Costs for NED Determination:
    Annual O&M Differential Maintenance $149,000

    Annual DO System Maintenance $650,000

    Adjusted Annual Project Cost $17,582,200
Annual Benefits $52,742,579

Benefit/Cost Ratio 3.00
Net Benefits $35,160,379
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)LJXUH������5HFRPPHQGHG�3ODQ��7RWDO�3URMHFW�&RVWV

1RWH� &RVWV�DUH�URXQGHG�WR�QHDUHVW��������
7RWDO�FRVWV�GR�QRW�LQFOXGH�,QWHUHVW�'XULQJ�&RQVWUXFWLRQ�DQG�DUH�QRW�HVFDODWHG�WR�UHIOHFW
LQIODWLRQ�
+30'5�FRVWV�DUH�QRW�LQFOXGHG�LQ�WKH�EHQHILW�FRVW�DQDO\VLV�

�����6RXUFH� (QJLQHHULQJ�$SSHQGL[

���� (FRQRPLF�$QDO\VLV

������ )LQDQFLDO�$QDO\VLV

)LJXUH������SUHVHQWV�WKH�SURMHFW�ILUVW�FRVW�DQG�,QWHUHVW�'XULQJ�&RQVWUXFWLRQ��,'&��IRU�WKH
5HFRPPHQGHG�3ODQ�EDVHG�XSRQ�DQ�HFRQRPLF�OLIH�RI����\HDUV�DQG�)HGHUDO�LQWHUHVW�UDWH
RI�������SHUFHQW�� �&RQVWUXFWLRQ� LV�HVWLPDWHG� WR�FRPPHQFH� LQ�2FWREHU������DQG� ODVW���
PRQWKV�

ITEM 48 ft.
General Navigation Features (GNF)
     (12) Dredging $96,722,100

     (12) Mobilization $3,367,100

     (12) Debris Removal $2,278,805

     (12) Disposal Area Improvements $11,863,800

     (30) Continuing Engineering & Design $8,400,000

     (31) Supervision & Administration $3,844,000
Subtotal GNF $126,475,805

Lands, Easements, Relocations & Rights of Way (LERR)
     (01) Acquisition $2,051,300

     (01) Administration $134,000
Subtotal $2,185,300

(12) Aids to Navigation $810,875

(12) Dredge Non-Federal Berth $454,000

(06) Environmental Mitigation $9,612,480

(06) Chloride Mitigation (if reqd) $46,000,000

(06) Dissolved Oxygen Mitigation $24,000,000
Subtotal $80,877,355

Subtotal (Federal Appropriation) $209,538,460

Historic Preservation Mitigation & Data Recovery (HPMDR)
(18)  Old Fort Jackson $1,264,800

(18)  CSS Georgia $13,083,525
Subtotal HPMDR $14,348,325

Total $223,886,785



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH�����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� 5(&200(1'('�3/$1

)LJXUH������5HFRPPHQGHG�3ODQ��(FRQRPLF�&RVW

������6RXUFH���(FRQRPLF�$SSHQGL[�

������ %HQHILW�&RVW�$QDO\VLV

7KH� UHILQHG� EHQHILW� DQDO\VLV� VKRZV� WKH� 5HFRPPHQGHG� 3ODQ� ZRXOG� SURGXFH� DQ
HVWLPDWHG� ������������ LQ� DQQXDO� QDYLJDWLRQ� EHQHILWV�� )LJXUH� ����� SUHVHQWV� WKH
EHQHILW�FRVW�DQDO\VLV�IRU�WKH�5HFRPPHQGHG�3ODQ�

)LJXUH������5HFRPPHQGHG�3ODQ��%HQHILW�&RVW�$QDO\VLV

�����6RXUFH���(FRQRPLF�$SSHQGL[�

Cost
Construction:

   Start Oct-01
   Duration 30 months

Total Project Costs* $209,538,460

Interest During Construction $18,472,156
Total Economic Cost including IDC $228,010,616

Annual Project Cost $16,783,200

ANNUAL BENEFITS AND COSTS 48 ft.
Annual Project Cost* $16,783,200

Annual Costs for NED Determination:
    Annual O&M Differential Maintenance $149,000

    Annual DO System Maintenance $650,000

    Adjusted Annual Project Cost $17,582,200
Annual Benefits $52,742,579

Benefit/Cost Ratio 3.00
Net Benefits $35,160,379
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9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� 5(&200(1'('�3/$1

���� 3ODQ�$FFRPSOLVKPHQWV

7KH� 5HFRPPHQGHG� 3ODQ� ZLOO� DGGUHVV� WKH� NQRZQ� SUREOHPV� DQG� GHILFLHQFLHV� ZLWKLQ
6DYDQQDK�+DUERU�DQG�DOORZ�WKH�KDUERU�WR�HIILFLHQWO\�DQG�VDIHO\�DFFRPPRGDWH�H[LVWLQJ
DQG�SURMHFWHG�YHVVHO�WUDIILF�

7KH�LQFUHDVHG�FKDQQHO�GHSWK�ZLOO�DOORZ�IRU�LPSURYHG�HIILFLHQF\�IRU�VKLSV�PDQHXYHULQJ
WKH� KDUERU� E\� HOLPLQDWLQJ� WKH� QHHG� IRU� OLJKW� ORDGLQJ� RU� ZDLWLQJ� IRU� IDYRUDEOH� WLGHV�
0DQHXYHULQJ�FRQFHUQV�DW�YDULRXV�UHDFKHV�RI�WKH�KDUERU�ZLOO�EH�DGGUHVVHG�E\�SURYLGLQJ
ZLGHQHUV�� � (QODUJLQJ� DQG� GHHSHQLQJ� WKH� .LQJV� ,VODQG� 7XUQLQJ� %DVLQ� ZLOO� DOOHYLDWH
PDQHXYHULQJ�GLIILFXOWLHV�DQG�DOORZ�WKH�EDVLQ�WR�DFFRPPRGDWH�IXWXUH�YHVVHOV�

'LNH� UDLVLQJ� LQ� VHOHFWHG� XSODQG� GLVSRVDO� VLWHV� ZLOO� DOORZ� WKH� VLWHV� WR� DFFRPPRGDWH
GUHGJHG�PDWHULDO� IURP�SURMHFW� LPSOHPHQWDWLRQ�DQG� IXWXUH�GUHGJHG�PDWHULDO� IURP� WKH
LQQHU�KDUERU

����� 6XPPDU\

������� (FRQRPLFV

6DYDQQDK�+DUERU�YHVVHO�WUDIILF�LV�FXUUHQWO\�H[SHULHQFLQJ�RSHUDWLRQDO�GLIILFXOWLHV�GXH�WR
FKDQQHO�GHSWKV�DQG�ZLGWKV��WKHUHE\�DGGLQJ�FRVWV�WR�WKH�WUDQVSRUWDWLRQ�RI�FRPPRGLWLHV
LQWR�DQG�RXW�RI�WKH�SRUW�� �:LWKRXW�DQ�H[SDQVLRQ�SUREOHP��WKHVH�SUREOHPV�ZLOO�EHFRPH
FULWLFDO�ZLWK�WKH�DUULYDO�RI�ODUJHU�YHVVHOV�IURP�WKH�ZRUOG�IOHHW���7KH�1('�3ODQ�LV�IRU�D����
IRRW�KDUERU�GHHSHQLQJ�SURMHFW�� DQG� WKH�/RFDOO\�3UHIHUUHG�3ODQ� LV� IRU� D� ���IRRW� SURMHFW�
7KHUHIRUH��WKH�5HFRPPHQGHG�3ODQ�LV�IRU�D����IRRW�QDYLJDWLRQ�SURMHFW�

7KH�QHW�EHQHILWV�DQG�DFFRPSDQ\LQJ�EHQHILW�FRVW�UDWLR�UHVXOW�LQ�D�VWURQJ�MXVWLILFDWLRQ�IRU
WKH�IHDVLELOLW\�RI�WKH�5HFRPPHQGHG�3ODQ�

������� &XOWXUDO�5HVRXUFHV

7KH�5HFRPPHQGHG�3ODQ�ZRXOG�KDYH�DGYHUVH�LPSDFWV�WR�2OG�)RUW�-DFNVRQ�DQG�WKH�&66
*HRUJLD���$�FXOWXUDO�UHVRXUFHV�PLWLJDWLRQ�SODQ�ZDV�GHYHORSHG�ZKLFK�ZRXOG�SURYLGH�IRU
SURWHFWLRQ�RI�2OG�)RUW�-DFNVRQ�DQG�UHPRYDO�RI�WKH�&66�*HRUJLD�ZUHFNDJH�IURP�WKH�ULYHU
EHG�ZLWK�DSSURSULDWH�GDWD�UHFRYHU\�

������� (QYLURQPHQWDO�,PSDFWV

7KH�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�FRQFOXGHG�WKH�5HFRPPHQGHG�3ODQ�PLJKW�UHVXOW
LQ�HQYLURQPHQWDO�LPSDFWV�LQ�WKUHH�DUHDV�

• 3RWHQWLDO�FRQYHUVLRQ�RI��������DFUHV�RI�IUHVKZDWHU�ZHWODQGV�LQWR�VDOWZDWHU�ZHWODQGV�

• 3RWHQWLDO�ORVV�RI����DFUHV�RI�VDOWZDWHU�ZHWODQGV�

• 3RWHQWLDO� GHFUHDVHV� LQ� GLVVROYHG� R[\JHQ� DVVLPLODWLYH� FDSDFLW\� DQG� LQFUHDVH� LQ
VDOLQLW\�SHQHWUDWLRQ�RI�WKH�)URQW�5LYHU�
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$�1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ�ZDV�GHYHORSHG�WR�DGGUHVV�WKHVH�SRWHQWLDO�LPSDFWV�
,Q�DGGLWLRQ��WKH�)LQDO�7LHU�,�(,6�LGHQWLILHV�D�SRVVLEOH�LQFUHDVH�LQ�VDOLQLW\�OHYHOV�LQ�0LGGOH
5LYHU�DQG�%DFN�5LYHU�VWULSHG�EDVV�VSDZQLQJ�DUHDV�� �$�6WULSHG�%DVV�,PSDFW�$YRLGDQFH
3ODQ� ZDV� GHYHORSHG� WR� DGGUHVV� WKLV� LVVXH�� $� GHWDLOHG� 6XSSOHPHQWDO� (QYLURQPHQWDO
,PSDFW�6WDWHPHQW�ZLOO�EH�GHYHORSHG�DQG�DSSURYHG�SURYLGLQJ�IRU�WKH�VSHFLILF�PLWLJDWLRQ
DFWLRQV�IRU�WKH�SURMHFW�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH�����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� ,03/(0(17$7,21

��� ,03/(0(17$7,21

$� GHWDLOHG� SURMHFW� VFKHGXOH� IRU� LPSOHPHQWDWLRQ� RI� WKH� 5HFRPPHQGHG� 3ODQ� ZLOO� EH
LQFOXGHG� LQ� WKH� 3URMHFW� 0DQDJHPHQW� 3ODQ� �303��� � )LJXUH� ����� LV� D� VXPPDU\� RI� WKH
LPSRUWDQW�PLOHVWRQHV��VXEMHFW�WR�FKDQJH��OHDGLQJ�WR�LQLWLDWLRQ�RI�SURMHFW�FRQVWUXFWLRQ�LQ
�����

)LJXUH������5HFRPPHQGHG�3ODQ��3URMHFW�,PSOHPHQWDWLRQ�6FKHGXOH

$&7,21 (67,0$7('
'$7(

6XEPLW�)5�	�)LQDO�7LHU�,�(,6�WR�$6$�&:� ���$XJ���

)LOH�'UDIW�)LQDO�7LHU�,�(,6�ZLWK�86(3$ ���$XJ���

6XEPLW�'UDIW�)5�	�'UDIW�)LQDO�7LHU�,�(,6�WR�RWKHU�DJHQFLHV
DQG�SXEOLF

���$XJ���

1RWLFH�RI�$YDLODELOLW\ ���$XJ���

)HGHUDO�VWDWH�ORFDO�SXEOLF����GD\�UHYLHZ ���$XJ���

3URMHFW�$XWKRUL]DWLRQ�LQ�:5'$����� ���2FW���

6HFWLRQ�����$JUHHPHQW ���-DQ���

&RQVWUXFWLRQ�FRQWUDFW�DZDUGHG ���$XJ���

,QLWLDWH�FRQVWUXFWLRQ��FRQWUDFW����GLNH�FRQVWUXFWLRQ� ���6HS���

&RPSOHWH�SURMHFW�FRQVWUXFWLRQ 6HS�����

����� $LGV�WR�1DYLJDWLRQ

$LGV� WR� QDYLJDWLRQ� LQFOXGH� EXR\V�� OLJKWV�� UDQJHV�� PDUNHUV�� DQG� RWKHU� GHYLFHV� DQG
V\VWHPV�WKDW�DUH�UHTXLUHG�IRU�VDIH�QDYLJDWLRQ�DQG�WR�DFKLHYH�SURMHFW�EHQHILWV���7KH\�DUH
QRW� FDWHJRUL]HG� DV� JHQHUDO� QDYLJDWLRQ� IHDWXUHV� EHFDXVH� WKH� GHWHUPLQDWLRQ� RI� WKH� DLGV
QHHGHG�DQG�WKHLU�LQVWDOODWLRQ�DQG�PDLQWHQDQFH��ZKHQ�WKH\�DUH�D�)HGHUDO�UHVSRQVLELOLW\�
LV� E\� WKH�8�6�� &RDVW� *XDUG�� � $LGV� WR� QDYLJDWLRQ� SURYLGHG� E\� WKH� &RDVW� *XDUG� DUH� D
)HGHUDO�FRVW�RI�&RUSV�RI�(QJLQHHUV�SURMHFWV�EXW�DUH�QRW�VXEMHFW� WR�SURMHFW�FRVW�VKDULQJ�
,Q�WKH�DEVHQFH�RI�VXIILFLHQW�&RDVW�*XDUG�IXQGLQJ�RU� MXVWLILFDWLRQ��QRQ�)HGHUDO�LQWHUHVWV
PD\�EH�UHTXLUHG�WR�SURYLGH�WKH�QDYLJDWLRQ�DLGV�

����� )HGHUDO�DQG�1RQ�)HGHUDO�&RVWV

3URMHFW�FRVW�VKDULQJ�IRU�GHHS�GUDIW�QDYLJDWLRQ�SURMHFWV�LV�GHWHUPLQHG�E\�WKH�SHUFHQWDJHV
VKRZQ�LQ�)LJXUH������
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5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
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)LJXUH������3URMHFW�*HQHUDO�1DYLJDWLRQ�)HDWXUHV��&RVW�6KDULQJ�3HUFHQWDJHV�E\�'HSWKV

'(37+ )('(5$/
6+$5(

121�)('(5$/
6+$5(

��·�WR���· ���� ����

!��· ���� ����

,Q�DGGLWLRQ�WR�WKH�FRVW�VKDULQJ�DSSRUWLRQPHQW�IRU�WKH�FRVW�RI�*HQHUDO�1DYLJDWLRQ
)HDWXUHV��*1)���DGGLWLRQDO�FRVWV�RU�IXQGLQJ�UHTXLUHPHQWV�LQFOXGHV�

• 'LVSRVDO�DUHD�LPSURYHPHQWV�DUH�FRVW�VKDUHG�VDPH�DV�*1)�

• $LGV�WR�QDYLJDWLRQ�DUH�������)HGHUDO�FRVW�

• /DQGV�� HDVHPHQWV�� ULJKWV� RI� ZD\�� DQG� UHORFDWLRQ� �/(55V�� FRVWV� DUH� ���� �� QRQ�
)HGHUDO�

• /(55V�DGPLQLVWUDWLYH�FRVWV�DUH�FRVW�VKDUHG�VDPH�DV�*1)�

• +LVWRULF�3UHVHUYDWLRQ�0LWLJDWLRQ�	�'DWD�5HFRYHU\��+30'5��FRVWV�

2QH�SHUFHQW�RI�)HGHUDO�DSSURSULDWLRQV��*1)���$LGV�WR�QDY�� �������)HGHUDO�

5HPDLQLQJ�+3'05�FRVWV�FRVW�VKDUHG�VDPH�DV�*1)�

• $GGLWLRQDO�IXQGLQJ�UHTXLUHPHQWV�

�����RI�*1)�FUHGLW�WR�)HGHUDO�DQG�FRVW�WR�QRQ�)HGHUDO�

�����RI�+3'05�DERYH�RQH���FUHGLW�WR�)HGHUDO�DQG�FRVW�WR�QRQ�)HGHUDO�

&UHGLW�WR�QRQ�)HGHUDO�FRVW�HTXDO�WR�/(55V�FRVW�

$FWXDO� FRVWV� LQFXUUHG� E\� WKH� *HRUJLD� 3RUWV� $XWKRULW\� IRU� FRQGXFWLQJ� WKH� IHDVLELOLW\
VWXG\�ZHUH�QRW�LQFOXGHG�LQ�GHWDLOHG�FRVW�HVWLPDWHV�FRQWDLQHG�LQ�WKLV�UHSRUW���7KHVH�FRVWV
ZLOO� EH� VXEMHFW� WR� UHFRYHU\� RI� WKH� )HGHUDO� FRVW� VKDUH� XSRQ� DSSURSULDWLRQ� RI� )HGHUDO
IXQGV�

'LIIHUHQWLDO�PDLQWHQDQFH�FRVWV�ZLOO�EH�VKDUHG�DQQXDOO\�IRU�WKH�OLIH�RI�WKH�SURMHFW�E\�WKH
)HGHUDO�DQG�QRQ�)HGHUDO�VSRQVRU�

$OO� FRVWV� QRW� D� SDUW� RI�*HQHUDO�1DYLJDWLRQ� )HDWXUHV�� LQFOXGLQJ� QDWXUDO� UHVRXUFHV� DQG
FXOWXUDO� UHVRXUFHV� LQYHVWLJDWLRQV�DQG�PLWLJDWLRQ��ZHUH�DVVLJQHG� WR� WKH� ILUVW�GHHSHQLQJ
OHYHO��ZKLFK�LV�WKH����IRRW�SODQ�
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7KH�IROORZLQJ�WDEOHV�LOOXVWUDWH�WKH�VHTXHQWLDO�GHYHORSPHQW�RI�FRVW�VKDULQJ�EDVHG�XSRQ
GHSWKV�� FRVW� VKDULQJ� SHUFHQWDJHV� IRU� GHSWKV�� DQG� GLIIHUHQWLDO� FRVWV� EHWZHHQ� GHSWKV�
3URMHFW� FRVW� HVWLPDWHV�E\� OLQH� LWHP�DUH� VKRZQ� LQ� WKH� IRUPDW� UHTXLUHG� WR� FRPSXWH� FRVW
VKDULQJ���6HH�$WWDFKPHQW�$�

7DEOH������VXPPDUL]HV�WRWDO�SURMHFW�FRVWV�IRU�WKH�ILQDO�DOWHUQDWLYHV�

7DEOH������VXPPDUL]HV�HFRQRPLF�FRVWV�IRU�WKH�ILQDO�DOWHUQDWLYHV

7DEOH������VXPPDUL]HV�EHQHILW�FRVW�UDWLRV�IRU�WKH�ILQDO�DOWHUQDWLYHV�

7DEOH������VKRZV�WKH�WRWDO�ILUVW�FRVW�IRU�D����DQG����IW��SURMHFW�

7DEOH� ����� VXPPDUL]HV� FRVW� DSSRUWLRQPHQW� IRU� WKH� ��·� SURMHFW� EDVHG� XSRQ� ������ �
SHUFHQWDJHV�

7DEOH������VXPPDUL]HV�WKH�GLIIHUHQWLDO�FRVWV�IURP�D���·� WR���·�SURMHFW�DQG�FRVW�VKDULQJ
EDVHG�XSRQ���������SHUFHQWDJHV�

����� 6HFWLRQ�����&RQVWUXFWLRQ�DQG�5HLPEXUVHPHQW

7KH�*HRUJLD�3RUWV�$XWKRULW\�ZLOO�FRQVWUXFW�WKH�UHFRPPHQGHG�KDUERU�H[SDQVLRQ�SURMHFW
DQG��VXEMHFW�WR�)HGHUDO�DSSURSULDWLRQV��ZLOO�EH�UHLPEXUVHG�IRU�WKH�)HGHUDO�VKDUH�RI�WKH
SURMHFW���7KH�IROORZLQJ�DUH�SHUWLQHQW�H[FHUSWV�IURP�6HFWLRQ�����RI�WKH�:DWHU�5HVRXUFHV
'HYHORSPHQW�$FW�RI������

6(&�����&216758&7,21�2)�352-(&76�%<�121�)('(5$/�,17(5(676

�G��$87+25,7<�72�&$55<�287�,03529(0(17��¦$Q\�QRQ�)HGHUDO�LQWHUHVW�ZKLFK�KDV
UHTXHVWHG�DQG�UHFHLYHG�IURP�WKH�6HFUHWDU\��RI�WKH�$UP\��SXUVXDQW�WR�VXEVHFWLRQ��E��RU��F��RI�WKLV
VHFWLRQ��WKH�FRPSOHWHG�VWXG\�DQG�HQJLQHHULQJ�IRU�DQ�LPSURYHPHQW�WR�D�KDUERU�RU�DQ�LQODQG�KDUERU�
RU� VHSDUDEOH� HOHPHQW� WKHUHRI�� IRU� WKH� SXUSRVH� RI� FRQVWUXFWLQJ� VXFK� LPSURYHPHQW� DQG� IRU� ZKLFK
LPSURYHPHQW�D�ILQDO�HQYLURQPHQWDO�LPSDFW�VWDWHPHQW�KDV�EHHQ�ILOHG��VKDOO�EH�DXWKRUL]HG�WR�FDUU\
RXW�WKH�WHUPV�RI�WKH�SODQ�IRU�VXFK�LPSURYHPHQW�����������

��H��5(,0%856(0(17�¦

����*(1(5$/�58/(�¦6XEMHFW�WR�WKH�HQDFWPHQW�RI�DSSURSULDWLRQ�$FWV��WKH�6HFUHWDU\�LV�DXWKRUL]HG
WR� UHLPEXUVH� DQ\� QRQ�)HGHUDO� LQWHUHVW� DQ� DPRXQW� HTXDO� WR� WKH� HVWLPDWH� RI� )HGHUDO� VKDUH� ZLWKRXW
LQWHUHVW��RI�WKH�FRVW�RI�DQ\�DXWKRUL]HG�RU�LQODQG�KDUERU�LPSURYHPHQW�����

$GGLWLRQDO� LQIRUPDWLRQ�RQ� LPSOHPHQWDWLRQ�RI�D�6HFWLRQ�����SURMHFW� LV� LQFOXGHG� LQ� WKH
OHJLVODWLRQ�

8SRQ� DXWKRUL]DWLRQ� RI� WKH� UHFRPPHQGHG� KDUERU� H[SDQVLRQ� SURMHFW� DQG� VXEVHTXHQW
DSSURSULDWLRQ�RI�)HGHUDO� IXQGLQJ�� WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�DQG�WKH�*HRUJLD
3RUWV�$XWKRULW\�ZRXOG�HQWHU�LQWR�DQ�DJUHHPHQW�VWLSXODWLQJ�ORFDO�VSRQVRU�LWHPV�RI�ORFDO
FRRSHUDWLRQ�SXUVXDQW�WR�6HFWLRQ�����RI�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI������
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����� )LQDQFLDO�&DSDELOLW\�RI�1RQ�)HGHUDO�6SRQVRU

7KH� *HRUJLD� 3RUWV� $XWKRULW\� LQWHQGV� WR� IXQG� LWV� VKDUH� RI� SURMHFW� FRQVWUXFWLRQ� ZLWK
PRQH\V�SURYLGHG�E\� WKH�6WDWH�RI�*HRUJLD�� �7KHVH� IXQGV�ZLOO� EH�SURYLGHG� LQ� WKH� VWDWH
EXGJHW�DQG�ILQDQFHG�E\�VWDWH�*HQHUDO�2EOLJDWLRQ�%RQGV��7KH�ILQDQFLQJ�PHFKDQLVP�IRU
SURMHFW�FRQVWUXFWLRQ�E\�WKH�*HRUJLD�3RUWV�$XWKRULW\�ZLOO�EH�WR�HQWHU�D�EXGJHW�UHTXHVW�RI
WKH�*RYHUQRU�RI�WKH�6WDWH�RI�*HRUJLD�IRU�WKH�6WDWH�WR�DXWKRUL]H�LVVXDQFH�RI����\HDU�ERQGV
VSHFLILFDOO\� IRU� WKH� GHHSHQLQJ� RI� WKH� 6DYDQQDK� +DUERU�� � 7KH� DPRXQW� RI� WKH� ERQGV
VKRXOG�EH�PRUH�WKDQ�DGHTXDWH�WR�PHHW�WKH�DQWLFLSDWHG�WRWDO�SURMHFW�FRVWV�

7KH�6WDWH�RI�*HRUJLD�KDV� DQ� H[FHOOHQW� FUHGLW� UDWLQJ�� DV� HYLGHQFHG�E\�D�0RRG\·V�$$$
DQG�6WDQGDUG�	�3RRU
V�$$$�UDWLQJ�RQ� LWV� UHFHQW�*2�%RQG� LVVXHV�� � %DVHG�XSRQ�SULRU
SHUIRUPDQFH��KLJK�ERQG�UDWLQJV��DQG� WKH� IRUHFDVWHG�JURZWK� IRU� WKH�SRUW�� WKH� ILQDQFLDO
ULVN�RI�HQWHULQJ�LQWR�WKLV�SURMHFW�LV�PLQLPDO�
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����� 3XEOLF�,QYROYHPHQW

������� ,QWURGXFWLRQ

7KH�SXEOLF�LQYROYHPHQW�SURJUDP�IRU�WKH�6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
ZDV� GHYHORSHG� DQG� H[HFXWHG� MRLQWO\� E\� *HRUJLD� 3RUWV� $XWKRULW\� �*3$�� SHUVRQQHO�
PHPEHUV�RI�*3$·V�FRQWUDFW�WHDP��DQG�6DYDQQDK�'LVWULFW��8�6��$UP\�&RUSV�RI�(QJLQHHUV
HPSOR\HHV�� � *3$� HVWDEOLVKHG� DQ� DJJUHVVLYH� VFKHGXOH� IRU� FRPSOHWLQJ� WKH� IHDVLELOLW\
VWXG\�LQ�RQH�\HDU�YHUVXV�WKH�XVXDO�WKUHH�WR�IRXU�\HDUV��7KLV�QHFHVVLWDWHG�DQ�LQWHQVH��IDVW
SDFHG�SXEOLF� LQIRUPDWLRQ�FDPSDLJQ� WR� LQIRUP�DQG� LQYROYH� WKRVH�ZLWK� LQWHUHVWV� LQ� WKH
VWXG\���7KLV�ZDV�RI�SDUWLFXODU�LPSRUWDQFH�LQ�LQWHUDFWLQJ�ZLWK�)HGHUDO�DQG�VWDWH�DJHQFLHV
WKDW�KDYH�D�YLWDO�UROH�LQ�IHDVLELOLW\�VWXGLHV�

������� 3XUSRVH�DQG�5HTXLUHPHQWV

7KH�$GPLQLVWUDWLYH�3URFHGXUHV�$FW�DQG�WKH�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW��3/����
������1(3$��DUH�WKH�SULQFLSDO�OHJLVODWLYH�DFWV�UHTXLULQJ�SXEOLF�LQYROYHPHQW���7KHUH�DUH
PDQ\�RWKHU�VRXUFHV�RI�JXLGDQFH�DQG�GLUHFWLRQ�RQ�WKLV�WRSLF�EXW�WKHVH�WZR�DFWV�SURYLGH
WKH� RYHU� DUFKLQJ� SKLORVRSK\� DQG� VSLULW� RI� SXEOLF� LQYROYHPHQW�� � 7KH� IHDVLELOLW\� VWXG\
ZDV�SHUIRUPHG�LQ�IXOO�DFFRUGDQFH�ZLWK�WKLV�JXLGDQFH�

������� 6WUDWHJ\

7KH� VWXG\� ZDV� FRQGXFWHG� LQ� DQ� RSHQ� DWPRVSKHUH� ZLWK� D� JRDO� RI� DWWDLQLQJ
XQGHUVWDQGLQJ� DQG� FRRSHUDWLRQ� IURP� DIIHFWHG� DQG� LQWHUHVWHG� HQWLWLHV�� 7KHUH� ZDV� D
SDUWLFXODU�IRFXV�RQ�FROODERUDWLRQ�ZLWK�VWDWH�DQG�)HGHUDO�DJHQFLHV�� �$W� WKH� LQLWLDWLRQ�RI
WKH� VWXG\�� D� SXEOLF� LQIRUPDWLRQ� VWUDWHJ\� ZDV� GHYHORSHG� ZKLFK� LQFOXGHG� RQJRLQJ
PHHWLQJV�DQG�FRQWDFWV�ZLWK�LQYROYHG�JURXSV�

������� ,PSOHPHQWDWLRQ

6ROLFLWLQJ� DQG� LQFRUSRUDWLQJ� SXEOLF� LQSXW� ZHUH� DQ� LQWHJUDO� SDUW� RI� WKH� SURFHVV
XQGHUWDNHQ�IRU�WKLV�SURMHFW���9HU\�HDUO\�LQ�WKH�VWXG\��IRUXPV�ZHUH�KHOG�IRU�EULHILQJ�DQG
GLVFXVVLRQ� RI� WKH� SURSRVHG� GHHSHQLQJ� DOWHUQDWLYHV�� � $Q� LQLWLDO�PHHWLQJ�ZDV� KHOG� IRU
JURXSV� DQG� LQGLYLGXDOV� ZKR� LQ� WKH� SDVW� KDG� H[SUHVVHG� LQWHUHVW� LQ� 6DYDQQDK� KDUERU
DFWLYLWLHV���3URMHFW�UHSUHVHQWDWLYHV�IURP�WKH�*HRUJLD�3RUWV�$XWKRULW\��6DYDQQDK�'LVWULFW�
/RFNZRRG�*UHHQH�DQG�$SSOLHG�7HFKQRORJ\�0DQDJHPHQW�ZHUH�SUHVHQW�

������� 6FRSLQJ�0HHWLQJV

7KH� &RXQFLO� RQ� (QYLURQPHQWDO� 4XDOLW\� UHJXODWLRQV� ���� &)5� �������� UHTXLUH� WKDW� D
SURFHVV�FDOOHG�´VFRSLQJµ�EH�XVHG�WR�LGHQWLI\�VLJQLILFDQW�LVVXHV���7KH�JRDO�RI�VFRSLQJ�LV�WR
LGHQWLI\� LVVXHV� WKDW�QHHG� WR�EH� LQFOXGHG� LQ� WKH� VWXG\�DQG�SDUWLFXODUO\� WKH�)LQDO�7LHU� ,
(,6�� � � 6FRSLQJ� IRU� WKH� VWXG\� ZDV� DFFRPSOLVKHG� E\� XVLQJ� ERWK� IRFXVHG� VPDOO� JURXS
PHHWLQJV�DQG�WZR�EURDGO\�DQQRXQFHG�SXEOLF�VHVVLRQV�
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������� ,QWHUHVW�*URXSV

%DVHG�RQ�LQIRUPDWLRQ�GHYHORSHG�LQ�WKH�FRQGXFW�RI�WKH�UHFRQQDLVVDQFH�VWXG\��WKH�/RQJ
7HUP�0DQDJHPHQW�6WUDWHJ\�GHYHORSPHQW��DQG�RQJRLQJ�FRQWDFWV�ZLWK�KDUERU�LQWHUHVWV�
WKUHH�SULPDU\�VHWV�RI�LQWHUHVWV�ZHUH�LGHQWLILHG��VDOLQLW\��LPSDFWV�WR�QDWXUDO�UHVRXUFHV�DQG
FXOWXUDO� UHVRXUFHV�� $GYLVRU\� JURXSV� ZHUH� IRUPHG� WR� IRFXV� RQ� HDFK� RI� WKHVH� VHWV� RI
LVVXHV���(DFK�RI�WKHVH�DUHDV�ZDV�YLWDOO\�LPSRUWDQW�WR�WKH�WHFKQLFDO�SURMHFW�HYDOXDWLRQ�

�������� 7HFKQLFDO�$GYLVRU\�*URXS��7$*�

7KH�ILUVW�JURXS�WR�EH�HVWDEOLVKHG�ZDV�WKH�7$*���7KH�SXUSRVH�RI�WKH�7$*�ZDV�WR�SURYLGH
RQJRLQJ�LQYROYHPHQW�LQ�PRGHOLQJ�VWXG\�HIIRUWV�IRU�WHFKQLFDO�SHUVRQQHO�IURP�LPSRUWDQW
DJHQFLHV�� �7KH�7$*�IRFXVHG�RQ� WKH�ZDWHU�TXDOLW\�PRGHOLQJ�GRQH� WR�DVVHVV� VDOLQLW\�RU
RWKHU�ZDWHU� TXDOLW\� FKDQJHV� WKDW�PLJKW� RFFXU� GXH� WR� WKH� SURMHFW�� � 7KH� UHVXOWV� RI� WKH
PRGHO�DQDO\VLV�SURYLGHG�WKH�EDVH�IRU�LPSDFW�DVVHVVPHQW�DQG�PLWLJDWLRQ�VWUDWHJLHV���'XH
WR� WKH� LPSRUWDQFH� RI� WKH� PRGHOLQJ� WR� WKH� VWXG\� HIIRUWV� DQG� WKH� FRPSOH[LW\� RI� WKH
WHFKQLFDO�ZRUN�LQYROYHG�� WKH�7$*�VHUYHG�DV�DQ�RQJRLQJ�VRXUFH�RI�UHYLHZ��DGYLFH�DQG
LQIRUPDWLRQ�� � $OO� SDUWLFLSDQWV�ZHUH� NHSW� DEUHDVW� RI� WKH� DVVXPSWLRQV�� WHFKQLTXHV� DQG
UHVXOWV� RI� WKH� PRGHOLQJ� DV� WKH\� ZHUH� GHYHORSHG�� � 7KH� 7$*� ZDV� FRPSRVHG� RI� WKH
IROORZLQJ�PHPEHU�DJHQFLHV�

• *HRUJLD�&RRSHUDWLYH��)LVK�	�:LOGOLIH�8QLW��8QLYHUVLW\�RI�*HRUJLD

• 8�6��)LVK�DQG�:LOGOLIH�6HUYLFH

• 8�6��*HRORJLFDO�6HUYLFH

• 6RXWK�&DUROLQD�2IILFH�RI�&RDVWDO�DQG�5HVRXUFH�0DQDJHPHQW

• *HRUJLD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV

• 6RXWK�&DUROLQD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV

• 1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH

• 8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

• 6RXWK�&DUROLQD�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQWDO�&RPSOLDQFH

• &LW\�RI��6DYDQQDK

• 6DYDQQDK�+DUERU�([SDQVLRQ�6WXG\�7HDP�

• *HRUJLD�3RUWV�$XWKRULW\

• $SSOLHG�7HFKQRORJ\�DQG�0DQDJHPHQW

• 8�6��$UP\�&RUSV�RI�(QJLQHHUV

• /RFNZRRG�*UHHQH
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�������� 1DWXUDO�5HVRXUFHV�$GYLVRU\�*URXS��15$*�

7KH�15$*�ZDV�DVVHPEOHG� WR�SURYLGH�HPSKDVLV�DQG�H[SHUW�DVVLVWDQFH� LQ�GHWHUPLQLQJ
VSHFLHV� RI� FRQFHUQ�� VSHFLHV� FULWLFDO� FRQGLWLRQV�� LPSDFWV� RI� ZDWHU� TXDOLW\� FKDQJHV� RQ
UHVRXUFHV�RI� LPSRUWDQFH� DQG�PLWLJDWLRQ�DOWHUQDWLYHV�� �15$*�PHPEHUV�SURYLGHG�GDWD
VRXUFHV��XQSXEOLVKHG�GDWD��DGYLFH�DQG�DVVLVWDQFH���7KHLU�UROH�ZDV�SDUWLFXODUO\�LPSRUWDQW
LQ� UHODWLRQ� WR� VWULSHG� EDVV�� VWXUJHRQ�� DQG� VHWWLQJ� VWDQGDUGV� IRU� FULWLFDO� KDELWDW
FRQGLWLRQV�� � �0RVW�RI� WKH�PHPEHUV�RI� WKH�7HFKQLFDO�$GYLVRU\�*URXS�ZHUH�DOVR�RQ� WKH
15$*�

�������� &XOWXUDO�5HVRXUFHV

2OG�)RUW�-DFNVRQ�LV�RZQHG�E\�WKH�6WDWH�RI�*HRUJLD�DQG�RSHUDWHG�E\�WKH�&RDVWDO�+HULWDJH
6RFLHW\��&+6����7KH�&+6�KDV�D�QDWLRQZLGH�FRQVWLWXHQF\�DQG�KDV�EHHQ�FRQFHUQHG�IRU
VHYHUDO�\HDUV�ZLWK�H[WDQW�HURVLRQ�DW�WKH�IRUW���7KH�&+6�VHUYHG�DV�WKH�IRFDO�SRLQW�IRU
XSGDWHV�DQG�GLVFXVVLRQV�RQ�FXOWXUDO�UHVRXUFHV�LVVXHV���3HULRGLF�PHHWLQJV�ZHUH�KHOG
ZLWK�WKH�GLUHFWRU�DQG�ERDUG�RI�&+6���$GGLWLRQDOO\��PRQWKO\�XSGDWHV�ZHUH�SURYLGHG�RQ
UHOHYDQW�HQJLQHHULQJ�WDVNV��SURMHFW�LPSDFWV�DQG�SURSRVHG�PLWLJDWLRQ�
�������� 2WKHUV

0RGLILFDWLRQ�RI�WKH�FKDQQHO�LV�RI�LQWHUHVW�DQG�FRQFHUQ�WR�WKRVH�ZLWK�SURSHUW\�DGMDFHQW�WR
WKH�FKDQQHO�

$�PHHWLQJ�ZDV�KHOG�LQ�1RYHPEHU������ZLWK�WKH�PDMRU�SURSHUW\�RZQHUV�LQ�WKH�KDUERU�
$�IXOO�EULHILQJ�RQ�SURMHFW�DOWHUQDWLYHV�EHLQJ�FRQVLGHUHG��HQJLQHHULQJ�ZRUN�DQG�VFKHGXOH
ZDV�SURYLGHG���7KHUH�DUH�DOVR�D�ZLGH�UDQJH�RI�SULYDWH�HQYLURQPHQWDO�JURXSV��RWKHU�QRQ�
JRYHUQPHQW� RUJDQL]DWLRQV� DQG� SULYDWH� LQGLYLGXDOV� ZKR� ZLVKHG� WR� XQGHUVWDQG� WKH
VWXG\�� WKH� SURFHVV� DQG� H[SUHVV� FRQFHUQV� DERXW� FHUWDLQ� DVSHFWV� RI� WKH� SURMHFW�� 7R
FRPPXQLFDWH� DV� HIIHFWLYHO\� DV� SRVVLEOH� ZLWK� WKHVH� DXGLHQFHV�� VSHFLDO� VHVVLRQV� ZHUH
DUUDQJHG�

&RRUGLQDWLRQ�ZLWK�LQGXVWULDO�DQG�QDYLJDWLRQ�LQWHUHVWV�LQ�WKH�KDUERU�ZDV�XQGHUWDNHQ�YLD
H[LVWLQJ�JURXSV�LQFOXGLQJ�WKH�6DYDQQDK�0DULWLPH�&RPPLWWHH��6DYDQQDK�+DUERU�*URXS
�&KDPEHU� RI� &RPPHUFH��� DQG� 6DYDQQDK� +DUERU� &RPPLWWHH�� � %RWK� WKH� FLW\� DQG� WKH
FRXQW\�KDYH�JUHDW�LQWHUHVW�LQ�DOO�GHYHORSPHQWV�DW�WKH�SRUW�DQG�SHULRGLF�EULHILQJV�ZHUH
JLYHQ�WR�DSSURSULDWH�RIILFLDOV�

����� 5HYLHZ�2I�)HDVLELOLW\�5HSRUW�$QG�7LHU�,�(,6

7KURXJKRXW� WKH� IHDVLELOLW\� VWXG\�� QXPHURXV� PHHWLQJV� ZHUH� KHOG� RI� WKH� 7HFKQLFDO
$GYLVRU\� *URXS�� 1DWXUDO� 5HVRXUFHV� $GYLVRU\� *URXS�� DQG� VSHFLDO�PHHWLQJV� EHWZHHQ
VWXG\�SDUWLFLSDQWV�RQ�VSHFLDOL]HG�LVVXHV���$�FULWLFDO�PHHWLQJ�ZDV�KHOG�RQ�������)HEUXDU\
����� LQ� 6DYDQQDK�� *HRUJLD�� WR� GLVFXVV� WKH� 6HFWLRQ� ���� VWXG\�� � 5HSUHVHQWDWLYHV� IURP
+HDGTXDUWHUV�� 8�6�� $UP\� &RUSV� RI� (QJLQHHUV� �&(&:��� 6RXWK� $WODQWLF� 'LYLVLRQ�
6DYDQQDK�'LVWULFW��*HRUJLD�3RUWV�$XWKRULW\��*3$��DQG�WKHLU�VWXG\�FRQVXOWDQWV��DQG�NH\
UHVRXUFH�DJHQFLHV�UHYLHZHG�WKH�SUHOLPLQDU\�GUDIWV�RI� WKH�7LHU�,�(QYLURQPHQWDO�,PSDFW
6WDWHPHQW� �(,6��� (QJLQHHULQJ� $SSHQGL[�� (FRQRPLF� $SSHQGL[�� DQG� 5HDO� (VWDWH
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$SSHQGL[���$W�WKH�WLPH�RI�WKH�PHHWLQJ��WKH�GUDIW�PDLQ�)HDVLELOLW\�5HSRUW�KDG�QRW�EHHQ
ZULWWHQ�

7KHUH�ZHUH� UHODWLYHO\�PLQRU�FRPPHQWV�DQG�GLVFXVVLRQ�RI� WKH� UHDO� HVWDWH�� HQJLQHHULQJ�
DQG�HFRQRPLF�DSSHQGLFHV��ZKLFK�ZHUH�DGGUHVVHG�LQ�D�VXPPDU\�RI�:DVKLQJWRQ�/HYHO
5HYLHZ�&HQWHU�&RPPHQWV�� �7KH�SUHOLPLQDU\�GUDIW�(,6�� LQFOXGLQJ� LQLWLDO�ZDWHU�TXDOLW\
PRGHOLQJ� UHVXOWV�� LQGLFDWHG� D� KDUERU� H[SDQVLRQ� SURMHFW� ZRXOG� OLNHO\� UHVXOW� LQ� WKH
IROORZLQJ�HQYLURQPHQWDO�DQG�FXOWXUDO�UHVRXUFHV�LPSDFWV�

• 6DOLQLW\�LQFUHDVHV�XSVWUHDP

• 'LVVROYHG�R[\JHQ�LPSDFWV

• ,PSDFWV�WR�2OG�)RUW�-DFNVRQ

• ,PSDFWV�WR�&66�*HRUJLD

3URSRVHG� FXOWXUDO� UHVRXUFHV�PLWLJDWLRQ�SODQV� LQFOXGHG�SURWHFWLRQ� RI� D� SRUWLRQ� RI�2OG
)RUW� -DFNVRQ�DQG� UHFRYHU\�RI� WKH�&66�*HRUJLD�� �$�GHILQLWLYH� HQYLURQPHQWDO�PLWLJDWLRQ
SODQ�ZDV�QRW�SUHVHQWHG�DW� WKH�PHHWLQJ�DQG�ZDV�QRW� LQFOXGHG�LQ� WKH�SUHOLPLQDU\�GUDIW
(,6�EHFDXVH�DGGLWLRQDO� VWXGLHV� DQG�ZDWHU�TXDOLW\�PRGHOLQJ�ZHUH�XQGHUZD\� WR�GHILQH
VSDWLDO� DQG� TXDQWLWDWLYH� LPSDFWV� RI� VDOLQLW\� DQG� GLVVROYHG� R[\JHQ� LQ� WKH� 6DYDQQDK
HVWXDU\�� � 8�6�� )LVK� DQG� :LOGOLIH� 6HUYLFH� �86):6�� UHSUHVHQWDWLYHV� H[SUHVVHG� VWURQJ
FRQFHUQ� WKDW� WKH�GUDIW�GRFXPHQWV� DSSHDUHG� WR� LQGLFDWH� WKHUH�ZRXOG�EH�QR� VLJQLILFDQW
HQYLURQPHQWDO� LPSDFWV� DVVRFLDWHG� ZLWK� D� KDUERU� H[SDQVLRQ� SURMHFW� ZKHQ� WKH� DFWXDO
LPSDFWV� KDG� QRW� \HW� EHHQ� GHWHUPLQHG�� � 7KH� UHVRXUFH� DJHQFLHV� DJUHHG� WR� SURYLGH
FRPPHQWV� RQ� WKH� GUDIW� GRFXPHQWV�� SDUWLFXODUO\� WKH� ZDWHU� TXDOLW\� PRGHO� DQG
SUHOLPLQDU\�GUDIW�(,6�

,W�ZDV�DJUHHG�WKDW�ZKHQ�WKH�GUDIW�)HDVLELOLW\�5HSRUW�ZDV�SUHSDUHG��LW�ZRXOG�LQFOXGH�D
SURSRVHG� HQYLURQPHQWDO�PLWLJDWLRQ�SODQ�� � 7KH� VXSSRUWLQJ� GRFXPHQWV� SOXV� WKH� 7LHU� ,
(,6� ZRXOG� EH� UHYLVHG� WR� UHIOHFW� DGGLWLRQDO� HQYLURQPHQWDO� LQIRUPDWLRQ� REWDLQHG�� D
IXUWKHU� HYDOXDWLRQ� RI� SRWHQWLDO� HQYLURQPHQWDO� LPSDFWV�� DQG� D� SUHOLPLQDU\�PLWLJDWLRQ
SODQ�

2Q����0DUFK�������UHSUHVHQWDWLYHV�RI�WKH�*HRUJLD�3RUWV�$XWKRULW\�DQG�WKHLU�FRQVXOWDQWV�
6DYDQQDK�'LVWULFW��86):6�� DQG�*HRUJLD�'HSDUWPHQW� RI�1DWXUDO�5HVRXUFHV� �*$'15�
PHW� WR� UHYLHZ� DQ� LQLWLDO� HQYLURQPHQWDO� PLWLJDWLRQ� SODQ� ZKLFK� DGGUHVVHG� IRXU�PDMRU
LVVXHV�

• 6KRUWQRVH�VWXUJHRQ

• )UHVKZDWHU�PDUVK

• 6DOWZDWHU�ZHWODQGV

• 6WULSHG�EDVV�KDELWDW
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7KLV�PLWLJDWLRQ�SODQ�LV�HVVHQWLDOO\�WKH�VDPH�SODQ�DV�SUHVHQWHG�LQ�WKLV�)HDVLELOLW\�5HSRUW
IRU� WKH� 5HFRPPHQGHG� 3ODQ�� � 7KH� SDUWLHV� DJUHHG� WR� VRPH� DGGLWLRQDO� ZDWHU� TXDOLW\
PRGHOLQJ�DQG�VWXGLHV�WR�EH�FRQGXFWHG�GXULQJ�WKH�UHPDLQGHU�RI�WKH�IHDVLELOLW\�VWXG\�DQG
WKH�HQJLQHHULQJ�DQG�GHVLJQ�SKDVH�WR�UHILQH�WKH�GHWDLOV�RI�WKH�PLWLJDWLRQ�SODQ�� �86):6
VWDWHG� WKDW� WKHLU� RYHUULGLQJ� FRQFHUQ� LV� SURWHFWLRQ� RI� WKH� 6DYDQQDK� 1DWLRQDO�:LOGOLIH
5HIXJH�

%DVHG� XSRQ� VXEVHTXHQW� GLVFXVVLRQV�� 86):6� UHPDLQV� FRQFHUQHG� WKDW� WKH� DYDLODEOH
LQIRUPDWLRQ� LV� LQVXIILFLHQW� WR� GHWHUPLQH� DQ� DSSURSULDWH� PLWLJDWLRQ� SODQ�� LQFOXGLQJ
SRVVLEOH� XQLQWHQGHG� DGYHUVH� LPSDFWV� RI� VRPH� RI� WKH� PLWLJDWLRQ� SODQ� IHDWXUHV�
$GGLWLRQDO� FRRUGLQDWLRQ� FRQWLQXHV� WRZDUG� UHVROXWLRQ� RI� WKHVH� FRQFHUQV�� � 86):6
LQGLFDWHG� WKH\� ZRXOG� SURYLGH� WKHLU� YLHZV� DQG� UHFRPPHQGDWLRQV� ZKHQ� WKH� GUDIW
)HDVLELOLW\� 5HSRUW� DQG� GUDIW� )LQDO� 7LHU� ,� (,6� DUH� UHOHDVHG� IRU� SXEOLF� UHYLHZ� DQG
FRPPHQW�

7KH�SUHOLPLQDU\�GUDIW�(,6�DOVR�FRQFOXGHG�WKHUH�LV�D�SRVVLELOLW\�WKDW�D�KDUERU�H[SDQVLRQ
SURMHFW�PLJKW�UHVXOW�LQ�HOHYDWHG�FKORULGH�OHYHOV�DW�WKH�FLW\�RI�6DYDQQDK�ZDWHU�LQWDNH�RQ
$EHUFRUQ� &UHHN�� � 6XEVHTXHQW� WR� GLVFXVVLRQV� ZLWK� WKH� &LW\�� *3$� DJUHHG� WKDW� WKH
IHDVLELOLW\� VWXG\� ZRXOG� LQFOXGH� VSHFLILF� LQYHVWLJDWLRQV� WR� GHWHUPLQH� LI� D� KDUERU
GHHSHQLQJ� SURMHFW� ZRXOG� OLNHO\� UHVXOW� LQ� DQ� LQFUHDVH� LQ� FKORULGH� OHYHOV� DW� WKH� ZDWHU
LQWDNH���,I�LW�LV�GHWHUPLQHG�WKDW�VXFK�LPSDFWV�DUH�FOHDUO\�OLNHO\�WR�RFFXU�DV�D�UHVXOW�RI�WKH
SURMHFW�� WKH� KDUERU� GHHSHQLQJ� SURMHFW� ZLOO� LQFOXGH�� DV� D� SURMHFW� FRVW�� DSSURSULDWH
PHDVXUHV� WR�DGGUHVV� WKRVH� LPSDFWV�� �7KH�&LW\� LQGLFDWHG� WKH�PRVW�H[WUHPH��DQG�FRVWO\�
PHDVXUH� ZRXOG� EH� UHORFDWLRQ� RI� WKH� LQWDNH� DW� DQ� HVWLPDWHG� FRVW� RI� DSSUR[LPDWHO\
������������

)RU�WKH�GUDIW�)HDVLELOLW\�5HSRUW�DQG�GUDIW�)LQDO�7LHU�,�(,6��LW�ZDV�GHFLGHG�WR�LQFOXGH�WKH
������������ FRVW� RI� UHORFDWLQJ� WKH� ZDWHU� LQWDNH� DV� D� SUHOLPLQDU\�� FRVW� VKDUHG�� SURMHFW
FRVW�� � +RZHYHU�� XQOHVV� WKH� VXEVHTXHQW� LQYHVWLJDWLRQV� GHWHUPLQH� WKHUH� LV� D� FOHDU
UHODWLRQVKLS�RI�OLNHO\�LPSDFWV�UHVXOWLQJ�IURP�D�KDUERU�GHHSHQLQJ�SURMHFW��WKHUH�ZRXOG�EH
QR� EDVLV� WR� IXQG� DQG� LPSOHPHQW� DQ\� FRUUHFWLYH� PHDVXUHV�� � $OWHUQDWLYHO\�� LI� GLUHFW
LPSDFWV�DUH� OLNHO\� WR�UHVXOW��RWKHU� OHVV�FRVWO\�RU�PRUH�DSSURSULDWH� FRUUHFWLYH�PHDVXUHV
PD\�EH�WDNHQ�

7KH�UHSRUW�DQG�)LQDO�7LHU�,�(,6�ZHUH�DOVR�PDGH�DYDLODEOH�WR�DOO�NQRZQ�SULYDWH�FLWL]HQV�
RUJDQL]DWLRQV�� DQG� RWKHUV� ZKR� KDYH� DQ� LQWHUHVW� LQ� 6DYDQQDK� +DUERU� DQG� SURSRVHG
KDUERU�LPSURYHPHQWV�

7KH�UHSRUW�DQG�)LQDO�7LHU�,�(,6�ZHUH�DOVR�PDGH�DYDLODEOH�WR�DOO�NQRZQ�SULYDWH�FLWL]HQV�
RUJDQL]DWLRQV�� DQG� RWKHUV� ZKR� KDYH� DQ� LQWHUHVW� LQ� 6DYDQQDK� +DUERU� DQG� SURSRVHG
KDUERU�LPSURYHPHQWV�
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��� 5(&200(1'$7,216

7KH� *HRUJLD� 3RUWV� $XWKRULW\� KDV� FRQGXFWHG� WKLV� 6HFWLRQ� ���� IHDVLELOLW\� VWXG\� WR
GHWHUPLQH�LI�KDUERU�LPSURYHPHQWV�DUH�MXVWLILHG�DW�WKH�3RUW�RI�6DYDQQDK��*HRUJLD�� �7KH
8�6�� $UP\� &RUSV� RI� (QJLQHHUV�� 6DYDQQDK� 'LVWULFW�� KDV� SURYLGHG� WHFKQLFDO� DVVLVWDQFH
DQG� UHYLHZ� RI� VWXG\� GRFXPHQWV� WR� HQVXUH� FRPSOLDQFH� ZLWK� DSSOLFDEOH� )HGHUDO
UHJXODWLRQV�� VWDQGDUGV�� DQG� FULWHULD�� LQFOXGLQJ� IXOO� FRPSOLDQFH� ZLWK� WKH� 1DWLRQDO
(QYLURQPHQWDO�3ROLF\�$FW��1(3$��

7KH�*HRUJLD�3RUWV�$XWKRULW\� KDV� JLYHQ� IXOO� FRQVLGHUDWLRQ� WR� DOO� VLJQLILFDQW� DVSHFWV� RI
WKLV�VWXG\�LQ�WKH�RYHUDOO�SXEOLF�LQWHUHVW��LQFOXGLQJ�HQJLQHHULQJ�DQG�HFRQRPLF�IHDVLELOLW\�
DV� ZHOO� DV� VRFLDO� DQG� HQYLURQPHQWDO� HIIHFWV�� � ,W� LV� UHFRPPHQGHG� WKDW� WKH� 6DYDQQDK
+DUERU�1DYLJDWLRQ�3URMHFW�EH�PRGLILHG�DV�GHVFULEHG�LQ�WKH�5HFRPPHQGHG�3ODQ�LQ�WKLV
UHSRUW�DQG�VXPPDUL]HG�EHORZ�

• 'HHSHQ�WKH�LQQHU�KDUERU��6WDWLRQV�������WR����������WR�D�SURMHFW�GHSWK�RI�²���IHHW
PHDQ�ORZ�ZDWHU��0/:��

• 'HHSHQ�WKH�HQWUDQFH�FKDQQHO��6WDWLRQV�������WR�²������%��WR�D�SURMHFW�GHSWK�RI�²��
IHHW�0/:�

• 'HHSHQ�WKH�HQWUDQFH�FKDQQHO��6WDWLRQV�²������%�WR�²������%��WR�D�SURMHFW�GHSWK�RI�²
���IHHW�0/:�

• &RQVWUXFW����ZLGHQHUV�LQ�WKH�LQQHU�KDUERU�DQG���LQ�WKH�HQWUDQFH�FKDQQHO�

• (QODUJH� WKH�.LQJV� ,VODQG�7XUQLQJ�%DVLQ� WR������� IHHW�DQG�GUHGJH� WR� ���� IHHW�PHDQ
ORZ�ZDWHU�

• 3URYLGH�UHFRPPHQGHG�GUHGJHG�PDWHULDO�GLVSRVDO�DUHD�LPSURYHPHQWV�

• ,PSOHPHQW�WKH�UHFRPPHQGHG�&XOWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ�

• ,PSOHPHQW�WKH�UHFRPPHQGHG�1DWXUDO�5HVRXUFHV�0LWLJDWLRQ�3ODQ�

• ,PSOHPHQW�WKH�UHFRPPHQGHG�6WULSHG�%DVV�,PSDFW�$YRLGDQFH�3ODQ�

'XH� WR� WKH�FRPSOH[LW\�DQG�XQFHUWDLQWLHV�RI� WKH�HQYLURQPHQWDO� LVVXHV� LQ� WKH�6DYDQQDK
5LYHU� HVWXDU\� DQG� LPSUHFLVH� SRWHQWLDO� LPSDFWV� IURP� D� KDUERU� GHHSHQLQJ� SURMHFW�
DGGLWLRQDO�HQYLURQPHQWDO�VWXGLHV�LQFOXGLQJ�ZDWHU�TXDOLW\�PRGHOLQJ�ZLOO�EH�FRQGXFWHG
GXULQJ� &RQWLQXLQJ� (QJLQHHULQJ� DQG�'HVLJQ�� � 7KH� UHVXOWV� RI� WKHVH� DGGLWLRQDO� VWXGLHV
PLJKW�UHVXOW�LQ�D�VXSSOHPHQWDO�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�GHWDLOLQJ�WKH�VSHFLILF
PLWLJDWLRQ�SODQ�WR�EH�HQDFWHG�GXULQJ�FRQVWUXFWLRQ�

7KH�5HFRPPHQGHG�3ODQ�KDV�D�WRWDO�SURMHFW�FRVW�RI��������������DQG�HTXLYDOHQW�DQQXDO
FRVW�RI��������������7KH�SURMHFW�ZRXOG�SURGXFH�HVWLPDWHG�DQQXDO�EHQHILWV�RI�������������
ZKLFK�UHVXOWV�LQ�D�EHQHILW�FRVW�UDWLR�RI������DQG�������������LQ�QHW�EHQHILWV�
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8VLQJ�DSSOLFDEOH�)HGHUDO�JXLGHOLQHV�IRU�FRVW�VKDULQJ�RI�QDYLJDWLRQ�SURMHFWV��WKH�)HGHUDO
VKDUH�ZRXOG�EH����������������7KH�QRQ�)HGHUDO�VSRQVRU��*HRUJLD�3RUWV�$XWKRULW\�ZRXOG
EH� UHTXLUHG� WR� SURYLGH� ������������ FDVK� SOXV� DOO� ODQGV�� HDVHPHQWV�� ULJKWV� RI� ZD\�
UHORFDWLRQV��DQG�GUHGJHG�PDWHULDO�GLVSRVDO�VLWHV�

����� ,WHPV�RI�/RFDO�&RRSHUDWLRQ

������� &RPSOLDQFH�ZLWK�,WHPV�RI�/RFDO�&RRSHUDWLRQ

7KH� *HRUJLD� 3RUWV� $XWKRULW\�� DV� ORFDO� VSRQVRU�� ZLOO� FRPSO\� ZLWK� LWHPV� RI� ORFDO
FRRSHUDWLRQ�

������� ,WHPV�RI�/RFDO�&RRSHUDWLRQ�WR�EH�3URYLGHG�3ULRU�WR�&RQVWUXFWLRQ

3ULRU� WR� FRPPHQFHPHQW� RI� FRQVWUXFWLRQ�� DQ� DJUHHPHQW�ZLOO� EH� H[HFXWHG� EHWZHHQ� WKH
*HRUJLD� 3RUWV� $XWKRULW\� DQG� WKH� *RYHUQPHQW� WKDW� SURYLGHV� IRU� WKH� IROORZLQJ� �DV
DSSURSULDWH��

• $JUHHPHQW� WR� WKH� SURYLVLRQ�� GXULQJ� WKH� SHULRG� RI� FRQVWUXFWLRQ�� RI� D� FDVK
FRQWULEXWLRQ�HTXDO�WR�WKH�IROORZLQJ�SHUFHQWDJHV�RI� WKH�WRWDO�FRVW�RI�FRQVWUXFWLRQ�RI
WKH�JHQHUDO�QDYLJDWLRQ�IHDWXUHV��ZKLFK�LQFOXGH�WKH�FRQVWUXFWLRQ�RI� ODQG�EDVHG�DQG
DTXDWLF� GUHGJHG�PDWHULDO� GLVSRVDO� IDFLOLWLHV� WKDW� DUH� QHFHVVDU\� IRU� WKH� GLVSRVDO� RI
GUHGJHG�PDWHULDO�UHTXLUHG�IRU�SURMHFW�FRQVWUXFWLRQ��RSHUDWLRQ��RU�PDLQWHQDQFH�DQG
IRU�ZKLFK�D�FRQWUDFW�IRU�WKH�IDFLOLW\�FRQVWUXFWLRQ�RU�LPSURYHPHQW�ZDV�QRW�DZDUGHG
RQ�RU�EHIRUH�2FWREHU�����������

• ���SHUFHQW�RI�WKH�FRVWV�DWWULEXWDEOH�WR�GUHGJLQJ�WR�D�GHSWK�QRW�LQ�H[FHVV�RI���
IHHW

• ���SHUFHQW�RI�WKH�FRVWV�DWWULEXWDEOH�WR�GUHGJLQJ�WR�D�GHSWK�QRW�LQ�H[FHVV�RI���
IHHW�EXW�QRW�LQ�H[FHVV�RI����IHHW

• ���SHUFHQW�RI�WKH�FRVWV�DWWULEXWDEOH�WR�GUHGJLQJ�WR�D�GHSWK�LQ�H[FHVV�RI����IHHW
EXW�QRW�LQ�H[FHVV�RI����IHHW�

• $JUHHPHQW�WR�SD\PHQW�ZLWK�LQWHUHVW��RYHU�D�SHULRG�QRW�WR�H[FHHG����\HDUV�IROORZLQJ
FRPSOHWLRQ� RI� WKH� SHULRG� RI� FRQVWUXFWLRQ� RI� WKH� SURMHFW�� RI� DQ� DPRXQW� XS� WR� DQ
DGGLWLRQDO����SHUFHQW�RI�WKH�WRWDO�FRVW�RI�FRQVWUXFWLRQ�RI�JHQHUDO�QDYLJDWLRQ�IHDWXUHV�
7KH�YDOXH�RI�ODQGV��HDVHPHQWV��ULJKWV�RI�ZD\��DQG�UHORFDWLRQV�SURYLGHG�E\�WKH�ORFDO
VSRQVRU� IRU� WKH� JHQHUDO� QDYLJDWLRQ� IHDWXUHV�� GHVFULEHG� EHORZ�� PD\� EH� FUHGLWHG
WRZDUG� WKLV� UHTXLUHG�SD\PHQW�� � ,I� WKH� DPRXQW� RI� FUHGLW� H[FHHGV� ���SHUFHQW� RI� WKH
WRWDO�FRVW�RI�FRQVWUXFWLRQ�RI�WKH�JHQHUDO�QDYLJDWLRQ�IHDWXUHV��WKH�ORFDO�VSRQVRU�VKDOO
QRW� EH� UHTXLUHG� WR� PDNH� DQ\� FRQWULEXWLRQ� XQGHU� WKLV� SDUDJUDSK�� QRU� VKDOO� LW� EH
HQWLWOHG� WR� DQ\� UHIXQG� IRU� WKH� YDOXH� RI� ODQGV�� HDVHPHQWV�� ULJKWV�RI�ZD\�� DQG
UHORFDWLRQV� LQ� H[FHVV� RI� ���SHUFHQW� RI� WKH� WRWDO� FRVW� RI� FRQVWUXFWLRQ� RI� WKH� JHQHUDO
QDYLJDWLRQ�IHDWXUHV�

• $JUHHPHQW� WR� WKH� SURYLVLRQ� RI� DOO� ODQGV�� HDVHPHQWV�� DQG� ULJKWV�RI�ZD\�� DQG
SHUIRUPDQFH�RU�DVVXUDQFH�RI��WKH�SHUIRUPDQFH�RI�DOO�UHORFDWLRQV�GHWHUPLQHG�E\�WKH
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)HGHUDO�*RYHUQPHQW� WR�EH�QHFHVVDU\� IRU� WKH�FRQVWUXFWLRQ��RSHUDWLRQ��PDLQWHQDQFH�
UHSDLU��UHSODFHPHQW��DQG�UHKDELOLWDWLRQ�RI�WKH�JHQHUDO�QDYLJDWLRQ�IHDWXUHV��LQFOXGLQJ
DOO� ODQGV�� HDVHPHQWV�� DQG� ULJKW�RI�ZD\�� DQG� UHORFDWLRQV� QHFHVVDU\� IRU� GUHGJHG
PDWHULDO�GLVSRVDO�IDFLOLWLHV��DQG�WKH�ORFDO�VHUYLFH�IDFLOLWLHV�

• $JUHHPHQW� WR� WKH� SURYLVLRQ�� RSHUDWLRQ�� PDLQWHQDQFH�� UHSDLU�� UHSODFHPHQW�� DQG
UHKDELOLWDWLRQ��DW�LWV�RZQ�H[SHQVH��WKH�ORFDO�VHUYLFH�IDFLOLWLHV�LQ�D�PDQQHU�FRPSDWLEOH
ZLWK� WKH� SURMHFW� DXWKRUL]HG� SXUSRVHV� DQG� LQ� DFFRUGDQFH� ZLWK� DSSOLFDEOH� )HGHUDO
DQG�6WDWH�ODZV�DQG�UHJXODWLRQV�DQG�DQ\�VSHFLILF�GLUHFWLRQV�SUHVFULEHG�E\�WKH�)HGHUDO
*RYHUQPHQW�

• $JUHHPHQW� WR� WKH� DFFRPSOLVKPHQW� DOO� UHPRYDOV� GHWHUPLQHG� QHFHVVDU\� E\� WKH
)HGHUDO�*RYHUQPHQW�RWKHU�WKDQ�WKRVH�UHPRYDOV�VSHFLILFDOO\�DVVLJQHG�WR�WKH�)HGHUDO
*RYHUQPHQW�

• $JUHHPHQW�WR�WKH�JUDQWLQJ�WR�WKH�)HGHUDO�*RYHUQPHQW�D�ULJKW�WR�HQWHU��DW�UHDVRQDEOH
WLPHV�DQG� LQ� D� UHDVRQDEOH�PDQQHU��XSRQ�SURSHUW\� WKDW� WKH� ORFDO� VSRQVRU� RZQV� RU
FRQWUROV�IRU�DFFHVV�WR�WKH�JHQHUDO�QDYLJDWLRQ�IHDWXUHV�IRU�WKH�SXUSRVH�RI�LQVSHFWLRQ�
DQG�� LI� QHFHVVDU\�� IRU� WKH� SXUSRVH� RI� RSHUDWLQJ��PDLQWDLQLQJ�� UHSDLULQJ�� UHSODFLQJ�
DQG�UHKDELOLWDWLQJ�WKH�JHQHUDO�QDYLJDWLRQ�IHDWXUHV�

• $JUHHPHQW�WR�KROG�DQG�VDYH�WKH�8QLWHG�6WDWHV�IUHH�IURP�DOO�GDPDJHV�DULVLQJ� IURP
WKH�FRQVWUXFWLRQ��RSHUDWLRQ��PDLQWHQDQFH��UHSDLU��UHSODFHPHQW��DQG�UHKDELOLWDWLRQ�RI
WKH�SURMHFW��DQ\�EHWWHUPHQW��DQG�WKH�ORFDO�VHUYLFH�IDFLOLWLHV��H[FHSW�IRU�GDPDJHV�GXH
WR�WKH�IDXOW�RU�QHJOLJHQFH�RI�WKH�8QLWHG�6WDWHV�RU�LWV�FRQWUDFWRUV�

• $JUHHPHQW� WR�NHHS�� DQG�PDLQWDLQ�ERRNV�� UHFRUGV��GRFXPHQWV�� DQG�RWKHU� HYLGHQFH
SHUWDLQLQJ�WR�FRVWV�DQG�H[SHQVHV�LQFXUUHG�SXUVXDQW�WR�WKH�SURMHFW��IRU�D�PLQLPXP�RI
�� \HDUV� DIWHU� FRPSOHWLRQ� RI� WKH� DFFRXQWLQJ� IRU� ZKLFK� VXFK� ERRNV�� UHFRUGV�
GRFXPHQWV��DQG�RWKHU�HYLGHQFH�LV�UHTXLUHG��WR�WKH�H[WHQW�DQG�LQ�VXFK�GHWDLO�DV�ZLOO
SURSHUO\�UHIOHFW�WRWDO�FRVW�RI�FRQVWUXFWLRQ�RI�WKH�JHQHUDO�QDYLJDWLRQ�IHDWXUHV��DQG�LQ
DFFRUGDQFH�ZLWK� WKH� VWDQGDUGV� IRU� ILQDQFLDO�PDQDJHPHQW� V\VWHPV� VHW� IRUWK� LQ� WKH
8QLIRUP�$GPLQLVWUDWLYH�5HTXLUHPHQWV� IRU�*UDQWV� DQG�&RRSHUDWLYH�$JUHHPHQW� WR
6WDWH�DQG�ORFDO�JRYHUQPHQWV�DW����&)5��6HFWLRQ�������
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• $JUHHPHQW�WR�SHUIRUP��RU�FDXVH�WR�EH�SHUIRUPHG��DQ\�LQYHVWLJDWLRQV�IRU�KD]DUGRXV
VXEVWDQFHV�DV�DUH�GHWHUPLQHG�QHFHVVDU\�WR�LGHQWLI\�WKH�H[LVWHQFH�DQG�H[WHQW�RI�DQ\
KD]DUGRXV� VXEVWDQFHV� UHJXODWHG� XQGHU� WKH� &RPSUHKHQVLYH� (QYLURQPHQWDO
5HVSRQVH�� &RPSHQVDWLRQ�� DQG� /LDELOLW\� $FW� �&(5&/$��� ��� 8�6�&�� ����������� WKDW
PD\� H[LVW� LQ�� RQ�� RU� XQGHU� ODQGV�� HDVHPHQWV�� RU� ULJKWV�RI�ZD\� WKDW� WKH� )HGHUDO
*RYHUQPHQW� GHWHUPLQHV� WR� EH� QHFHVVDU\� IRU� WKH� FRQVWUXFWLRQ�� RSHUDWLRQ�
PDLQWHQDQFH�� UHSDLU�� UHSODFHPHQW�� RU� UHKDELOLWDWLRQ� RI� WKH� JHQHUDO� QDYLJDWLRQ
IHDWXUHV�� �+RZHYHU��IRU�ODQGV�WKDW�WKH�*RYHUQPHQW�GHWHUPLQHV�WR�EH�VXEMHFW� WR�WKH
QDYLJDWLRQ�VHUYLWXGH��RQO\�WKH�*RYHUQPHQW�VKDOO�SHUIRUP�VXFK�LQYHVWLJDWLRQ�XQOHVV
WKH� )HGHUDO� *RYHUQPHQW� SURYLGHV� WKH� ORFDO� VSRQVRU� ZLWK� SULRU� VSHFLILF� ZULWWHQ
GLUHFWLRQ�� LQ� ZKLFK� FDVH� WKH� ORFDO� VSRQVRU� VKDOO� SHUIRUP� VXFK� LQYHVWLJDWLRQV� LQ
DFFRUGDQFH�ZLWK�VXFK�ZULWWHQ�GLUHFWLRQ�

• $JUHHPHQW� WR� DVVXPH� FRPSOHWH� ILQDQFLDO� UHVSRQVLELOLW\�� DV� EHWZHHQ� WKH� )HGHUDO
*RYHUQPHQW�DQG�WKH�ORFDO�VSRQVRU��IRU�DOO�QHFHVVDU\�FOHDQXS�DQG�UHVSRQVH�FRVWV�RI
DQ\� &(5&/$� UHJXODWHG� PDWHULDOV� ORFDWHG� LQ�� RQ�� RU� XQGHU� ODQGV�� HDVHPHQWV�� RU
ULJKWV�RI�ZD\� WKDW� WKH� )HGHUDO� *RYHUQPHQW� GHWHUPLQHV� WR� EH� QHFHVVDU\� IRU� WKH
FRQVWUXFWLRQ��RSHUDWLRQ��PDLQWHQDQFH��UHSDLU��UHSODFHPHQW��DQG�UHKDELOLWDWLRQ�RI�WKH
JHQHUDO�QDYLJDWLRQ�IHDWXUHV�

• $JUHHPHQW�WR�WKH�PD[LPXP�H[WHQW�SUDFWLFDEOH��SHUIRUP�LWV�REOLJDWLRQV�LQ�D�PDQQHU
WKDW�ZLOO�QRW�FDXVH�OLDELOLW\�WR�DULVH�XQGHU�&(5&/$�

• $JUHHPHQW� WR� FRPSO\� ZLWK� WKH� DSSOLFDEOH� SURYLVLRQV� RI� WKH� 8QLIRUP� 5HORFDWLRQ
$VVLVWDQFH�DQG�5HDO�3URSHUW\�$FTXLVLWLRQ�3ROLFLHV�$FW�RI�������3XEOLF�/DZ���������DV
DPHQGHG� E\� 7LWOH� ,9� RI� WKH� 6XUIDFH� 7UDQVSRUWDWLRQ� DQG� 8QLIRUP� 5HORFDWLRQ
$VVLVWDQFH�$FW�RI�������DQG�WKH�8QLIRUP�5HJXODWLRQV�FRQWDLQHG�LQ����&)5�SDUW�����LQ
DFTXLULQJ�ODQGV��HDVHPHQWV��DQG�ULJKWV�RI�ZD\��UHTXLUHG�IRU�FRQVWUXFWLRQ��RSHUDWLRQ�
PDLQWHQDQFH�� UHSDLU�� UHSODFHPHQW�� DQG� UHKDELOLWDWLRQ� RI� WKH� JHQHUDO� QDYLJDWLRQ
IHDWXUHV��DQG�LQIRUP�DOO�SHUVRQV�RI�DSSOLFDEOH�EHQHILWV��SROLFLHV��DQG�SURFHGXUHV� LQ
FRQQHFWLRQ�ZLWK�VDLG�DFW�

• $JUHHPHQW� WR� FRPSO\�ZLWK�DOO� DSSOLFDEOH�)HGHUDO� DQG�6WDWH� ODZV� DQG� UHJXODWLRQV�
LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��6HFWLRQ�����RI�WKH�&LYLO�5LJKWV�$FW�RI�������SXEOLF�/DZ
������� ���� 8�6�&�� ����G��� DQG� 'HSDUWPHQW� RI� 'HIHQVH� 'LUHFWLYH� �������� LVVXHG
SXUVXDQW�WKHUHWR��DV�ZHOO�DV�$UP\�5HJXODWLRQ��������HQWLWOHG�1RQGLVFULPLQDWLRQ�RQ
WKH� %DVLV� RI� +DQGLFDS� LQ� 3URJUDPV� DQG�$FWLYLWLHV� $VVLVWHG� RU� &RQGXFWHG� E\� WKH
'HSDUWPHQW�RI�WKH�$UP\�

• $JUHHPHQW�WR�SURYLGH�D�FDVK�FRQWULEXWLRQ�HTXDO�WR�WKH�ORFDO�FRVW�VKDUH�RI�WKH�SURMHFW
WRWDO� KLVWRULF� SUHVHUYDWLRQ� PLWLJDWLRQ� DQG� GDWD� UHFRYHU\� FRVWV� DWWULEXWDEOH� WR
FRPPHUFLDO�QDYLJDWLRQ�WKDW�DUH�LQ�H[FHVV�RI���SHUFHQW�RI�WKH�WRWDO�DPRXQW�DXWKRUL]HG
WR�EH�DSSURSULDWHG�IRU�FRPPHUFLDO�QDYLJDWLRQ�



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH�����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $&521<06

• $JUHHPHQW�WR�QRW�XVH�)HGHUDO�IXQGV�WR�PHHW�WKH�ORFDO�VSRQVRU�VKDUH�RI�WRWDO�SURMHFW
FRVWV�XQOHVV�WKH�)HGHUDO�JUDQWLQJ�DJHQF\�YHULILHV�LQ�ZULWLQJ�WKDW�WKH�H[SHQGLWXUH�RI
VXFK�IXQGV�LV�H[SUHVVO\�DXWKRUL]HG�E\�VWDWXWH��DQG

• $JUHHPHQW�WR�SURYLGH����SHUFHQW�RI�WKH�H[FHVV�FRVW�RI�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI
WKH� SURMHFW� RYHU� WKDW� FRVW� ZKLFK� WKH� 6HFUHWDU\� GHWHUPLQHV� ZRXOG� EH� LQFXUUHG� IRU
RSHUDWLRQ�DQG�PDLQWHQDQFH�LI�WKH�SURMHFW�KDG�D�GHSWK�RI����IHHW�

• $JUHHPHQW� WR� SHUIRUP� RU� DVVXUH� SHUIRUPDQFH� RI� DOO� UHORFDWLRQV� RU� DOWHUDWLRQV� RI
XWLOLWLHV�� DQG� PDNH� QHFHVVDU\� DUUDQJHPHQWV� WR� HQVXUH� WKDW� RQH� KDOI� RI� XWLOLW\
UHORFDWLRQV�RU�DOWHUDWLRQV�GHWHUPLQHG�WR�EH�QHFHVVDU\�IRU�FRQVWUXFWLRQ��RSHUDWLRQ��RU
PDLQWHQDQFH�RI�WKH�SURMHFW�LV�ERUQH�E\�WKH�ORFDO�VSRQVRU�DQG�RQH�KDOI�LV�ERUQH�E\�WKH
XWLOLW\�RZQHU���

BBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

'DWH

'28*/$6�-��0$5&+$1'

([HFXWLYH�'LUHFWRU

*HRUJLD�3RUWV�$XWKRULW\

��� $&521<06

$6$��&:� $VVLVWDQW�6HFUHWDU\�RI�WKH�$UP\�IRU�&LYLO�:RUNV

&% &RQWDLQHU�%HUWK

&(' &RQWLQXLQJ�(QJLQHHULQJ�DQG�'HVLJQ

&('(3 &RVW�(QJLQHHULQJ�'UHGJH�(VWLPDWLQJ�3URJUDP

'003 'UHGJHG�0DWHULDO�0DQDJHPHQW�3ODQ

(,6 (QYLURQPHQWDO�,PSDFW�6WDWHPHQW

(4 (QYLURQPHQWDO�4XDOLW\

(5 (QJLQHHULQJ�5HJXODWLRQ

*$'27 *HRUJLD�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ

*1) *HQHUDO�1DYLJDWLRQ�)HDWXUHV

*3$ *HRUJLD�3RUWV�$XWKRULW\



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH�����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $&521<06

+30'5 +LVWRULF�3UHVHUYDWLRQ�0LWLJDWLRQ�DQG�'DWD�5HFRYHU\

+75: +D]DUGRXV��7R[LF��DQG�5DGLRDFWLYH�:DVWHV

,'& ,QWHUHVW�GXULQJ�&RQVWUXFWLRQ

,75 ,QGHSHQGHQW�7HFKQLFDO�5HYLHZ

/(55V/DQGV��(DVHPHQWV��5LJKWV�RI�:D\��5HORFDWLRQV��DQG�'LVSRVDO�$UHDV

/33 /RFDOO\�3UHIHUUHG�3ODQ

0&$&(6 0LFUR�&RPSXWHU�$LGHG�&RVW�(QJLQHHULQJ�6\VWHP

0/: 0HDQ�/RZ�:DWHU

1(' 1DWLRQDO�(FRQRPLF�'HYHORSPHQW

1(3$ 1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW

15$* 1DWXUDO�5HVRXUFHV�$GYLVRU\�*URXS

26( 2WKHU�6RFLDO�(IIHFWV

3(' 3UHFRQVWUXFWLRQ�(QJLQHHULQJ�DQG�'HVLJQ

303 3URMHFW�0DQDJHPHQW�3ODQ

5(' 5HJLRQDO�(FRQRPLF�'HYHORSPHQW

50 5LYHU�0LOH

6	$ 6XSHUYLVLRQ�DQG�$GPLQLVWUDWLRQ

6&&& 6RXWK�&DUROLQD�&RDVWDO�&RXQFLO

7$* 7HFKQLFDO�$GYLVRU\�*URXS

7(8 7RQ�(TXLYDOHQW�8QLW



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH�����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� ,1'(;

��� ,1'(;
Advisory Council on Historic Preservation, 20, 33
apportionment, 108
aquifer, 32, 71, 72, 73
Back River, 11, 21, 26, 28, 36, 72, 73, 94, 99, 106
beach, 21, 90
benefit/cost, 10, 12, 76, 103, 104, 116
benefits, 10, 12, 14, 34, 41, 77, 104, 107, 116
Chatham County, 19, 27, 34
city of Savannah, 11, 15, 26, 32
Coastal Heritage Society, 20, 32, 33, 113
Coastal Zone Management Act, 20
container, 17, 18, 34, 35, 37, 43
container berth, 18, 35
Containerport, 17
cost share, 108
cost sharing, 12, 92, 107, 108, 109, 116
CSS GEORGIA, 11, 20, 32, 33, 70, 76, 91, 92, 105
cultural resources mitigation plan, 92, 105
debris removal, 90
design vessel, 43, 44, 45
differential maintenance, 97
dike raising, 46, 99
disposal area improvements, 69, 91, 116
DMMP, 120
dredged material, 90
Dredged Material Management Plan, 39, 69, 91, 120
Economic Appendix, 102, 104
EIS, 10, 21, 106, 107, 111, 113, 115, 120
Engineering Appendix, 25, 27, 28, 30, 31, 39, 43, 44, 67,

68, 69, 76, 91, 94, 99, 101, 102, 103, 104
Environmental Impact Statement, 10, 14, 22, 70, 72, 73,

76, 92, 93, 94, 101, 105, 120
environmental impacts, 36, 40, 41, 72, 92, 105
feasibility report, 21
feasibility study, 9, 15, 18, 21, 22, 25, 32, 36, 42, 43, 108,

111, 116
freshwater wetlands, 11, 93, 105
Garden City Terminal, 17, 18, 35
general navigation features, 14, 107
Georgia Department of Natural Resources, 20, 31, 112
Georgia Department of Transportation, 19, 120
HTRW, 32, 121
Independent Technical Review, 121
ITR, 121
Kings Island Turning Basin, 10, 25, 27, 39, 44, 46, 47, 68,

73, 95, 97, 105, 116

local sponsor, 13, 18, 22, 45, 109
MCACES, 10, 41, 42, 99, 102, 121
Middle River, 11, 26, 73, 90, 94, 99, 106
model, 33, 43, 72, 112
National Environmental Policy Act, 13, 14, 111, 116, 121
natural resources mitigation plan, 73
navigation aids, 19, 97, 107
NEPA, 13, 14, 111, 116, 121
net benefits, 12, 116
New Cut, 21, 26, 94
non-container, 38
ocean disposal site, 27, 46, 90
Ocean Terminal, 17, 18
Old Fort Jackson, 11, 20, 32, 33, 45, 70, 76, 91, 92, 99,

100, 101, 105, 113
post-Panamax, 43
real estate, 9, 44, 45, 68, 69, 93, 95, 97
Real Estate Appendix, 76, 96, 97
salinity, 11, 16, 21, 40, 41, 72, 73, 92, 93, 94, 105, 106,

112
saltmarsh wetlands, 11, 93, 105
saltwater wetlands, 11, 93, 105
Savannah District, 19, 21, 22, 23, 27, 33, 71, 111
Savannah Harbor Navigation Project, 19, 21, 25, 27, 116
Savannah National Wildlife Refuge, 11, 31, 40, 72
ship simulation, 43
shortnose sturgeon, 11, 40, 73
slope stability, 33
South Carolina Coastal Council, 121
South Carolina Historic Preservation Officer, 20
spawning area, 11, 106
striped bass, 11, 21, 31, 40, 73, 95, 106, 113
striped bass eggs, 21
tide gate, 21, 26, 31, 36
Tybee Island, 21, 71, 90, 100
U.S. Army Corps of Engineers, Savannah District, 9, 21,

22, 116
U.S. Fish and Wildlife Service, 20, 40, 112
underkeel clearance, 30, 43, 44
water intake, 11
water quality, 10, 71, 73, 93, 112, 113, 116
water quality model, 10, 112, 116
Water Resources Development Act, 9, 12, 13, 15, 18, 21,

41, 109
widener, 44



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $WWDFKPHQW�$�7$%/(6

3DJH�����RI����

��� $77$&+0(17�$�7$%/(6

����� 7DEOH������)LQDO�$OWHUQDWLYHV��7RWDO�3URMHFW�&RVWV

1RWH�
• &RVWV�DUH�URXQGHG�WR�QHDUHVW�������
• 7RWDO�FRVWV�GR�QRW�LQFOXGH�,QWHUHVW�GXULQJ�&RQVWUXFWLRQ�DQG�DUH�QRW�HVFDODWHG�WR�UHIOHFW�LQIODWLRQ
• +LVWRULF�3UHVHUYDWLRQ�0LWLJDWLRQ�	�'DWD�5HFRYHU\�FRVWV�DUH�QRW�XVHG�LQ�WKH�EHQHILW�FRVW�DQDO\VLV
• 6RXUFH��HQJLQHHULQJ�$SSHQGL[

ITEM
Contingency ALTERNATIVE

(%) 45 ft. 46 ft. 47 ft. 48 ft. 50 ft.
Dredging 25 $66,004,600 $77,915,400 $85,160,300 $96,722,100 $136,058,700

Mobilization 25 $2,956,500 $3,120,800 $3,367,100 $3,367,100 $5,017,500

Debris Removal 25 $2,278,805 $2,278,805 $2,278,805 $2,278,805 $2,278,805

Disposal Area Improvements 25 $10,927,500 $10,975,000 $11,431,300 $11,863,800 $13,784,900
Aids to Navigtion $694,625 $772,125 $810,875 $810,875 $849,625
Dredging non-Federal Berth 25 $277,000 $334,000 $389,000 $454,000 $530,000
Continuing Engineering & Design 15 $8,400,000 $8,400,000 $8,400,000 $8,400,000 $8,400,000
Supervision & Administration 15 $3,844,000 $3,844,000 $3,844,000 $3,844,000 $3,844,000
Lands, Easements, Relocations & Rights of Way 25 $2,185,300 $2,185,300 $2,185,300 $2,185,300 $2,185,300
Environmental Mitigation $9,612,480 $9,612,480 $9,612,480 $9,612,480 $9,612,480

Chloride Mitigation (if reqd) $46,000,000 $46,000,000 $46,000,000 $46,000,000 $46,000,000

Dissolved Oxygen Mitigation $24,000,000 $24,000,000 $24,000,000 $24,000,000 $24,000,000
Subtotal $177,180,810 $189,437,910 $197,479,160 $209,538,460 $252,561,310

Project Costs Including Historic Preservation Mitigation & Data Recovery
Old Fort Jackson Mitigation 25 $1,264,800 $1,264,800 $1,264,800 $1,264,800 $1,264,800
CSS Georgia Mitigation 35 $13,083,525 $13,083,525 $13,083,525 $13,083,525 $13,083,525

Total Project Costs $191,529,135 $203,786,235 $211,827,485 $223,886,785 $266,909,635



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $WWDFKPHQW�$�7$%/(6

3DJH�����RI����

����� 7DEOH������)LQDO�$OWHUQDWLYHV��(FRQRPLF�&RVW

�([FOXGLQJ�+LVWRULF�3UHVHUYDWLRQ�0LWLJDWLRQ�	�'DWD�5HFRYHU\�FRVWV

ANNUAL BENEFITS AND COSTS 45 ft. 46 ft. 47 ft. 48 ft. 50 ft.
Construction:

   Start Oct-01 Oct-01 Oct-01 Oct-01 Oct-01
   Duration 23 months 23 months 25 months 30 months 30 months

Total Project Costs* $177,180,810 $189,437,910 $197,479,160 $209,538,460 $252,561,310
Interest During Construction $11,697,352 $12,506,557 $14,274,060 $18,472,156 $22,264,896
Total Economic Cost including IDC $188,878,162 $201,944,467 $211,753,220 $228,010,616 $274,826,206

Annual Project Cost $13,902,774 $14,864,547 $15,586,540 $16,783,200 $20,229,160



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $WWDFKPHQW�$�7$%/(6

3DJH�����RI����

����� 7DEOH������)LQDO�$OWHUQDWLYHV��%HQHILW�&RVW�5DWLR

1RWH�
�([FOXGLQJ�+LVWRULF�3UHVHUYDWLRQ�0LWLJDWLRQ�	�'DWD�5HFRYHU\�FRVWV

ANNUAL BENEFITS AND COSTS 45 ft. 46 ft. 47 ft. 48 ft. 50 ft.
Annual Project Cost* $13,902,774 $14,864,547 $15,586,540 $16,783,200 $20,229,160

Annual Costs for NED Determination:
    Annual O&M Differential Maintenance $27,000 $102,000 $141,000 $149,000 $171,000
    Annual DO System Maintenance $650,000 $650,000 $650,000 $650,000 $650,000
    Adjusted Annual Project Cost $14,579,774 $15,616,547 $16,377,540 $17,582,200 $21,050,160
Annual Benefits $34,145,990 $43,869,133 $48,102,967 $52,742,579 $55,615,616

Benefit/Cost Ratio 2.34 2.81 2.94 3.00 2.64
Net Benefits $19,566,216 $28,252,586 $31,725,427 $35,160,379 $34,565,456



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $WWDFKPHQW�$�7$%/(6

3DJH�����RI����

����� 7DEOH������7RWDO�)LUVW�&RVW�RI����	����IW��3URMHFWV

ITEM 45 ft. 48 ft.
General Navigation Features (GNF)
     (12) Dredging $66,004,600 $96,722,100
     (12) Mobilization $2,956,500 $3,367,100
     (12) Debris Removal $2,278,805 $2,278,805
     (12) Disposal Area Improvements $10,927,500 $11,863,800
     (30) Continuing Engineering & Design $8,400,000 $8,400,000
     (31) Supervision & Administration $3,844,000 $3,844,000

Subtotal GNF $94,411,405 $126,475,805

Lands, Easements, Relocations & Rights of Way (LERR)
     (01) Acquisition $2,051,300 $2,051,300
     (01) Administration $134,000 $134,000

Subtotal $2,185,300 $2,185,300

(12) Aids to Navigation $694,625 $810,875
(12) Dredge Non-Federal Berth $277,000 $454,000
(06) Environmental Mitigation $9,612,480 $9,612,480
(06) Chloride Mitigation (if reqd) $46,000,000 $46,000,000
(06) Dissolved Oxygen Mitigation $24,000,000 $24,000,000

Subtotal $80,584,105 $80,877,355

Subtotal (Federal Appropriation) $177,180,810 $209,538,460

Historic Preservation Mitigation & Data Recovery (HPMDR)
(18)  Old Fort Jackson $1,264,800 $1,264,800
(18)  CSS GEORGIA $13,083,525 $13,083,525

Subtotal HPMDR $14,348,325 $14,348,325

Total $191,529,135 $223,886,785



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $WWDFKPHQW�$�7$%/(6

3DJH�����RI����

����� 7DEOH������&RVW�$SSRUWLRQPHQW�RI����IW��3URMHFW

• 1RWH��7KH�YDOXH�RI�ODQGV��HDVHPHQWV��ULJKWV�RI�ZD\�DQG�UHORFDWLRQV�SURYLGHG�DUH�FUHGLWHG�WRZDUG�WKH����SHUFHQW�DGGLWLRQDO�QRQ�)HGHUDO�FRVW�VKDUH�WR�EH�SDLG�LQ�FDVK�RYHU�D�SHULRG�QRW�WR�H[FHHG����\HDUV�
• 

45 FT PROJECT
TOTAL COST FEDERAL 

COST
NON 

FEDERAL 
COST

General Navigation Features (GNF)
Dredging $66,004,600 $49,503,450 $16,501,150

Mobilization $2,956,500 $2,217,375 $739,125

Debris Removal $2,278,805 $1,709,104 $569,701

Disposal Area Improvements $10,927,500 $5,463,750 $5,463,750

Continuing Engineering & Design $8,400,000 $4,200,000 $4,200,000

Supervision & Administration $3,844,000 $1,922,000 $1,922,000
Subtotal GNF $94,411,405 $70,808,554 $23,602,851

Lands, Easements, Relocations & Rights of Way (LERR)  

Acquisition (100% non Federal) $2,051,300 $0 $2,051,300

Administration (75% Federal/25% non-Federal) $134,000 $100,500 $33,500
Subtotal LERR $2,185,300 $100,500 $2,084,800

Aids to Navigation (100% Federal) $694,625 $694,625 $0

Dredge non-Federal Berth (100% non Federal) $277,000 $0 $277,000

Natural Resources Mitigation & Striped Bass Impact Avoidance 
Plan (75%  Federal/25% non Federal) $9,612,480 $7,209,360 $2,403,120

Chloride Mitigation (if reqd) $46,000,000 $34,500,000 $11,500,000

Dissolved Oxygen Mitigation $24,000,000 $18,000,000 $6,000,000
Subtotal (Federal Appropriation) $177,180,810 $131,313,039 $45,867,771

Historic Preservation Mitigation & Data Recovery (HPMDR)  

Old Fort Jackson Mitigation $1,264,800

CSS Georgia Mitigation $13,083,525

One Percent of Federal Appropriations $944,114 $944,114 $0

Remaining HPMDR @ 75/25 % $13,404,211 $10,053,158 $3,351,053
Subtotal HPMDR $14,348,325 $10,997,272 $3,351,053

Additional Funding Requirements
10 Percent of Total Federal Appropriation ($17,718,081) $17,718,081

10 Percent of HPMDR Above One Percent ($1,340,421) $1,340,421

Adjustment for LERR $2,051,300 ($2,051,300)
Net Additional Funding Requirements ($17,007,202) $17,007,202

Total Project First Cost Requirements $191,529,135 $125,303,109 $66,226,026



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $WWDFKPHQW�$�7$%/(6

3DJH�����RI����

����� 7DEOH������'LIIHUHQWLDO�FRVWV�DQG�&RVW�$SSRUWLRQPHQW�����WR����IW��3URMHFW

ITEM 45 ft.TOTAL
COST

45 ft.
FEDERAL

COST

45 ft. NON-
FEDERAL

COST

48 ft. TOTAL
COST

DIFFERENTIA
L 45 - 48 ft.

48 ft.
FEDERAL

COST

48 ft.  NON-
FEDERAL

COST
General Navigation Features (GNF)
Dredging $66,004,600 $49,503,450 $16,501,150 $96,722,100 $30,717,500
Mobilization $2,956,500 $2,217,375 $739,125 $3,367,100 $410,600
Debris Removal $2,278,805 $1,709,104 $569,701 $2,278,805 $0
Disposal Area Improvements $10,927,500 $5,463,750 $5,463,750 $11,863,800 $936,300
Continuing Engineering & Design $8,400,000 $4,200,000 $4,200,000 $8,400,000 $0
Supervision & Administration $3,844,000 $1,922,000 $1,922,000 $3,844,000 $0

Subtotal GNF $94,411,405 $70,808,554 $23,602,851 $126,475,805 $32,064,400 $86,840,754 $39,635,051
Lands, Easements, Relocations & Rights of Way (LERR)
Acquisition (100% non Federal) $2,051,300 $0 $2,051,300 $2,051,300
Administration (75% Federal/25% non-Federal) $134,000 $100,500 $33,500 $134,000

Subtotal LERR $2,185,300 $100,500 $2,084,800 $2,185,300 $0 $100,500 $2,084,800
Aids to Navigation (100% Federal) $694,625 $694,625 $0 $810,875 $116,250 $810,875 $0
Dredge non-Federal Berth (100% non Federal) $277,000 $0 $277,000 $454,000 $177,000 $0 $454,000
Natural Resources Mitigation & Striped Bass Impact Avoidance
Plan

$9,612,480 $7,209,360 $2,403,120 $9,612,480 $0

Chloride Mitigation (if req.) $46,000,000 $34,500,000 $11,500,000 $46,000,000 $0
Dissolved Oxygen Mitigation $24,000,000 $18,000,000 $6,000,000 $24,000,000 $0

Subtotal (Federal Appropriation) $177,180,810 $131,313,039 $45,867,771 $209,538,460 $32,357,650 $147,491,864 $62,046,596
Historic Preservation Mitigation & Data Recovery (HPMDR)
Old Fort Jackson Mitigation $1,264,800 $1,264,800 $0
CSS Georgia Mitigation $13,083,525 $13,083,525 $0
One Percent of Federal Appropriations $944,114 $944,114 $0
Remaining HPMDR @ 75/25 % $13,404,211 $10,053,158 $3,351,053

Subtotal HPMDR $14,348,325 $10,997,272 $3,351,053 $14,348,325 $0 $10,997,272 $3,351,053
Additional Funding Requirements
10 Percent of Total Federal Appropriation ($17,718,081) $17,718,081
10 Percent of HPMDR Above One Percent ($1,340,421) $1,340,421
Adjustment for LERR $2,051,300 ($2,051,300)
Net Additional Funding Requirements ($17,007,202) $17,007,202 $0 ($17,007,202) $17,007,202

Total $191,529,135 $125,303,109 $66,226,026 $223,886,785 $32,357,650 $141,481,934 $82,404,851



6DYDQQDK�+DUERU�([SDQVLRQ�)HDVLELOLW\�6WXG\
3DJH�����RI����

9HUVLRQ� )LQDO
5HYLVLRQ�'DWH� �������
6SRQVRU� *HRUJLD�3RUWV�$XWKRULW\
6HFWLRQ� $WWDFKPHQW�%��(,6�3URYLVLRQ�IRU�6DYDQQDK�+DUERU�([SDQVLRQ

��� $77$&+0(17�%��(,6�3529,6,21�)25�6$9$11$+�+$5%25�(;3$16,21

����� 3URYLVLRQ�)RU�WKH�7LHU�,�(,6��52'�DQG�5HSRUW�RI�WKH�&KLHI�RI�(QJLQHHUV

6XEMHFW�WR�DXWKRUL]DWLRQ�LQ�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI�������DGGLWLRQDO
HQYLURQPHQWDO�VFLHQWLILF�DQDO\VHV�DUH�UHTXLUHG�GXULQJ�WKH�GHVLJQ�SKDVH�RI�WKH�SURMHFW�LQ
RUGHU�WR�SURYLGH�LQIRUPDWLRQ�QHFHVVDU\�IRU�WKH�QDWXUDO�UHVRXUFH�DJHQFLHV��WKH�&LW\�RI
6DYDQQDK��DQG�DIIHFWHG�PDQXIDFWXULQJ�LQWHUHVWV�WR�FRPSOHWH�WKHLU�UHVSHFWLYH
HYDOXDWLRQV�RI�SRWHQWLDO�LPSDFWV�UHVXOWLQJ�IURP�SURSRVHG�H[SDQVLRQ�RI�WKH�6DYDQQDK
+DUERU�FKDQQHO�XS�WR�D�GHSWK�RI����IHHW�DQG�WR�SDUWLFLSDWH�IXOO\�LQ�WKH�GHYHORSPHQW�RI
PRGLILFDWLRQV�WR�WKH�SURSRVHG�PLWLJDWLRQ�SODQ�LQ�FRQMXQFWLRQ�ZLWK�LGHQWLILFDWLRQ�RI�WKH
DSSURSULDWH�FKDQQHO�GHSWK���7KH�DGGLWLRQDO�VFLHQWLILF�DQDO\VHV�DQG�WKH�UHVXOWLQJ
PRGLILFDWLRQV�WR�WKH�PLWLJDWLRQ�SODQ�ZLOO�EH�VXEMHFW�WR�D�7LHU�,,�(QYLURQPHQWDO�,PSDFW
6WDWHPHQW�

7KLV�7LHU�,�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�VXSSRUWLQJ�WKH�SRWHQWLDO�HQJLQHHULQJ�DQG
HFRQRPLF�IHDVLELOLW\�RI�D�FKDQQHO�XS�WR����IHHW�GHHS�UHTXLUHV�D�7LHU�,,�HQYLURQPHQWDO
DQDO\VLV�LQFOXGLQJ�D�7LHU�,,�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�ZKLFK�ZLOO��WKURXJK
DSSURSULDWH�VFLHQWLILF�DQDO\VLV��LGHQWLI\�WKH�GHSWK�ZKLFK�UHVXOWV�LQ�DQ�DFFHSWDEOH�OHYHO�RI
HQYLURQPHQWDO�LPSDFWV��DQG�WKHQ�LGHQWLILHV�PLWLJDWLRQ�QHFHVVDU\�WR�DYRLG��PLQLPL]H��RU
FRPSHQVDWH�IRU�WKRVH�LPSDFWV�

7KH�VFLHQWLILF�DQDO\VHV�ZLOO�EH�GHYHORSHG�E\�D�6WDNHKROGHUV�(YDOXDWLRQ�*URXS��6(*�
FRPSULVHG�RI�WKH�*HRUJLD�3RUWV�$XWKRULW\��WKH�$UP\�&RUSV�RI�(QJLQHHUV��WKH�8��6��)LVK
DQG�:LOGOLIH�6HUYLFH��WKH�8��6��1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH��WKH�(QYLURQPHQWDO
3URWHFWLRQ�$JHQF\��WKH�8��6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��WKH�*HRUJLD�'HSDUWPHQW�RI
1DWXUDO�5HVRXUFHV��WKH�6RXWK�&DUROLQD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��WKH�6RXWK
&DUROLQD�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQWDO�&RQWURO��WKH�&LW\�RI�6DYDQQDK��DQG
WKH�6DYDQQDK�0DQXIDFWXUHUV�&RXQFLO���2WKHU�LQWHUHVWHG�SDUWLHV�ZLOO�EH�ZHOFRPH�WR
SDUWLFLSDWH�LQ�WKH�HYDOXDWLRQ�SURFHVV�DV�ZHOO����7KH�6(*�ZLOO�LGHQWLI\�DOO�SRWHQWLDO
HQYLURQPHQWDO�LPSDFWV�DW�HDFK�LQFUHPHQWDO�GHSWK�IURP����IHHW�WR�DQG�LQFOXGLQJ����IHHW�
,I�FKDQQHO�GHHSHQLQJ�LV�HQYLURQPHQWDO�IHDVLEOH��WKH�6(*�ZLOO�UHFRPPHQG�ZKHWKHU�DQG
WR�ZKDW�H[WHQW�WR�PRGLI\�WKH�PLWLJDWLRQ�SODQ�WR�IXOO\�DGGUHVV�VDOLQLW\�LPSDFWV�RQ�WKH
6DYDQQDK�1DWLRQDO�:LOGOLIH�5HIXJH��VDOLQLW\�DQG�GLVVROYHG�R[\JHQ�LPSDFWV�RQ�WKH
HQGDQJHUHG�VKRUWQRVH�VWXUJHRQ��VDOLQLW\�DQG�RWKHU�LPSDFWV�RQ�VWULSHG�EDVV�VSDZQLQJ
DQG�QXUVHU\�KDELWDW��FKORULGH�LPSDFWV�RQ�WKH�FLW\·V�ZDWHU�LQWDNH��DQG�GLVVROYHG�R[\JHQ
LPSDFWV�RQ�H[LVWLQJ�PDQXIDFWXULQJ�GLVFKDUJHV���7KH�6(*�UHFRPPHQGDWLRQ�ZLOO�GHILQH
WKH�VFRSH�RI�VFLHQWLILF�DQDO\VLV�DQG�HQYLURQPHQWDO�HYDOXDWLRQV�IRU�WKH�7LHU�,,�(,6�
LQFOXGLQJ�WKH�QHHG�WR�HVWDEOLVK�DORQJ�WHUP�PRQLWRULQJ�SURJUDP�WR�FRQWLQXH�VFLHQWLILF
DQDO\VHV��HYDOXDWH�WKH�HIILFDF\�RI�WKH�PLWLJDWLRQ�SODQ��DQG�LGHQWLI\�IXUWKHU�DGMXVWPHQWV
WR�WKH�PLWLJDWLRQ�SODQ�GXULQJ�RSHUDWLRQ�RI�WKH�SURMHFW���$�IORZ�FKDUW�GHSLFWLQJ�WKH�6(*
SURFHVV�LV�DWWDFKHG�
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,I�WKH�6(*�LV�XQDEOH�WR�GHYHORS�D�FRQVHQVXV�RQ�WKH�VFRSH�RI�DGGLWLRQDO�VFLHQWLILF
DQDO\VHV�ZLWKLQ�D�SHULRG�RI�VL[�PRQWKV�IURP�WKH�GDWH�RI�SURMHFW�DXWKRUL]DWLRQ��WKH�JURXS
ZLOO�IXUQLVK�D�UHSRUW�WR�WKH�6HFUHWDU\�RI�WKH�$UP\��WKH�6HFUHWDU\�RI�WKH�,QWHULRU��WKH
6HFUHWDU\�RI�&RPPHUFH��WKH�$GPLQLVWUDWRU�RI�WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�
&RPPLVVLRQHU�RI�WKH�*HRUJLD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��WKH�'LUHFWRU�RI�WKH
6RXWK�&DUROLQD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�WKH�&RPPLVVLRQHU�RI�WKH�6RXWK
&DUROLQD�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQWDO�&RQWURO��GHVFULELQJ�WKH�XQUHVROYHG
LVVXHV�DQG�WKH�UHVSHFWLYH�VWDNHKROGHUV·�YLHZV�RQ�WKH�LVVXHV���1HLWKHU�WKH�6HFUHWDU\�RI�WKH
$UP\�QRU�WKH�*HRUJLD�3RUWV�$XWKRULW\�ZLOO�SURFHHG�ZLWK�IXUWKHU�ZRUN�RQ�WKH�VFLHQWLILF
DQDO\VHV�IRU�GHYHORSPHQW�RI�WKH�PLWLJDWLRQ�SODQ�RU�FRPSOHWH�VHOHFWLRQ�RI�WKH�RSWLPXP
FKDQQHO�GHSWK�XQWLO�WKH�UHVSHFWLYH�GHSDUWPHQW�KHDGV�FRQFXU�LQ�DQ�DSSURSULDWH�VFRSH�RI
ZRUN�IRU�WKH�DGGLWLRQDO�VFLHQWLILF�DQDO\VHV�

7KH�ILQDO�FKDQQHO�GHHSHQLQJ�SODQ�DQG�LWV�DVVRFLDWHG�PLWLJDWLRQ�SODQ�ZLOO�VXSSRUW�DQG
EH�FRQVLVWHQW�ZLWK��DQG�LQ�QR�ZD\�SUHFOXGH��DQ\�SURSRVHG�UHVWRUDWLRQ�RI�GHJUDGHG�%DFN
5LYHU�VWULSHG�EDVV�VSDZQLQJ�KDELWDWV�IURP�SUHYLRXV�KDUERU�LPSURYHPHQW�SURMHFWV�
%DFN�5LYHU�UHVWRUDWLRQ�PHDVXUHV�ZLOO�EH�LGHQWLILHG�WKURXJK�DQ�RQJRLQJ�*HRUJLD
'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�&RUSV�RI�(QJLQHHUV�6HFWLRQ������IHDVLELOLW\�VWXG\
SDUWQHUVKLS�

7KH�GHHSHQLQJ�DOWHUQDWLYHV�DQG�WKH�DVVRFLDWHG�PLWLJDWLRQ�SODQV�ZLOO�EH�HYDOXDWHG�LQ�WKH
7LHU�,,�(,6�ZKLFK�ZLOO�EH�VXEMHFW�WR�IXUWKHU�FRPSOLDQFH�ZLWK�WKH�1DWLRQDO�(QYLURQPHQWDO
3ROLF\�$FW�� WKH�)LVK�DQG�:LOGOLIH�&RRUGLQDWLRQ�$FW�� (QGDQJHUHG� 6SHFLHV�$FW��&RDVWDO
=RQH�0DQDJHPHQW�$FW��WKH�&OHDQ�:DWHU�$FW��DQG�WKH�2FHDQ�'XPSLQJ�$FW���7KH�7LHU�,,
(,6�ZLOO�VHUYH�DV�D�GHFLVLRQ�PDNLQJ�WRRO�IRU�WKH�DOWHUQDWLYHV�DQG�WKH�PLWLJDWLRQ�SODQ�

,I� WKH� VWDNHKROGHUV� HYDOXDWLRQ�JURXS�GHWHUPLQHV� WKDW� D� ILQDO� FKDQQHO�GHHSHQLQJ�SODQ�
LQFOXGLQJ� WKH�PLWLJDWLRQ�SODQ��FDQQRW�EH�UHDFKHG� LQ�D�UHDVRQDEOH� WLPH�� WKH�JURXS�ZLOO
IXUQLVK�D�UHSRUW�WR�WKH�6HFUHWDU\�RI�WKH�$UP\��WKH�6HFUHWDU\�RI�WKH�,QWHULRU��WKH�6HFUHWDU\
RI� &RPPHUFH�� WKH� $GPLQLVWUDWRU� RI� WKH� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\�� WKH
&RPPLVVLRQHU� RI� WKH� *HRUJLD� 'HSDUWPHQW� RI� 1DWXUDO� 5HVRXUFHV�� WKH� 'LUHFWRU� RI� WKH
6RXWK�&DUROLQD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�WKH�&RPPLVVLRQHU�RI� WKH�6RXWK
&DUROLQD�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQWDO�&RQWURO��GHVFULELQJ�WKH�XQUHVROYHG
LVVXHV�DQG�WKH�UHVSHFWLYH�VWDNHKROGHUV·�YLHZV�RQ�WKH�LVVXHV���1HLWKHU�WKH�6HFUHWDU\�RI�WKH
$UP\� QRU� WKH� *HRUJLD� 3RUWV� $XWKRULW\� ZLOO� SURFHHG� ZLWK� WKH� ILQDO� GHVLJQ� RU
FRQVWUXFWLRQ� RI� WKH� SURMHFW� XQWLO� WKH� UHVSHFWLYH� GHSDUWPHQW� KHDGV� FRQFXU� LQ� DQ
DSSURSULDWH�LPSOHPHQWDWLRQ�SODQ�DQG�PLWLJDWLRQ�SODQ�

,PSOHPHQWDWLRQ�RI�WKH�VHOHFWHG�PLWLJDWLRQ�SODQ�ZLOO�EH�FRQFXUUHQW�ZLWK�DQG�DQ�LQWHJUDO
SDUW�RI�H[HFXWLRQ�RI�WKH�SURMHFW�

1RWZLWKVWDQGLQJ�D� FRQVHQVXV�� HDFK� LQGLYLGXDO� VWDNHKROGHU�ZLOO� UHWDLQ� DQG� UHVHUYH� LWV
LQGLYLGXDO�ULJKWV�DQG�RSWLRQV�WR�RSSRVH�WKH�UHVXOWDQW�SURMHFW�
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Research and

Analysis

 Mitigation
Plan
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Decision

Authorization
WRDA 98

Scope of
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Establish Stakeholders
Evaluation Group

Consensus Yes
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No

Dept. Heads

Direct
Alternative

Action

Consensus

Terminate
Process

No

Dept. Heads

Direct
Alternative
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Integrate
Mitigation

into Project
Design

Tier II  *
EIS

Construction

30 Day
Review of

Final
Tier I EIS

Yes

Acceptable
Level of
Impact

STAKEHOLDERS’
EVALUATION
GROUP PROCESS

*This step includes publication of a draft Tier II EIS with a 45 day public comment period, revisions as
necessary, and publication of a final Tier II EIS with an additional 30 day public comment period.


